


NATURE 


601 





THURSDAY, OCTOBER 27, 1887. 


OF EMBRYOLOGY. 
By Prof. 


THE STUDY 
An Introduction to the Study of Embryology. 
A. C. Haddon, M.A. 
1887.) 
4°" publication of this volume supplies a long-felt 
want. Many will remember the pleasure with 
which the first appearance of an English volume solely 
devoted to embryology was hailed. But there was a 
good deal of the “lively anticipation of future favours ” in 
the gratitude with which the public received Part I. of the 
“ Embryology ” by Foster and Balfour. The first edition 
of this text-book contained, it will be remembered, a 
clearly written, well illustrated account of what was then 
known of the embryology of the chick. Although the 


details were far in advance of anything previously pub- | 


lished on the subject in our language, yet the explanations 


were so clear and the style so lucid that the book was in | 


every way suitable for the beginner. The public was 
informed, in the introduction, that the work was to be 
extended so that it would become a text-book of general 
embryology. Although this promise was more than 
fulfilled on the appearance of Balfour’s classical work, 
the young morphologist was to a certain extent the loser 
by the immense benefit thus conferred upon the more 
advanced student. The second edition of the former 
book brought the account of the development of the 


chick up to date, and a comparatively short description of 


the essential features of embryological development in 
Mammalia was added, but the work still remains an | 


enlarged Part I. But in the meantime the immense and 
ever-increasing development of invertebrate embryology, 
and the magnitude of the theoretical considerations raised 
by its advance, rendered it more necessary than ever that 
the beginner should be in possession of some introduc- 
tion to this part of the subject ; and that the student 
whom time and opportunity prevented from mastering 
Balfour’s great work should, nevertheless, be permitted 
to gain some insight into the subject as a whole. 

Both these conditions are fulfilled, and corresponding 
benefits will be conferred upon morphological teaching, by 
the publication of Prof. Haddon’s text-book. In one re- 
spect, indeed, it appears to be probable that the “ Embryo- 
logy” of Foster and Balfour willalwaysremain pre-eminent 
as a preliminary text-book for the young embryologist. 
The limited scope of that work renders possible a 
comparatively detailed description of the growth and 
arrangement of the embryonic membranes and append- 
ages, so that the relative positions of these to each other, 
to the embryo, and to the yolk-sac, are brought before the 
student with a clearness and force which could not be 
attained in a more condensed statement. And the great 
difficulty with which this part of the subject is grasped 
by the beginner is apt to be undervalued by the advanced 
student and by the teacher. Again, the selection of a 
single type for detailed description renders possible and 
indeed suggests that the succeeding stages of development 
should be described after the manner of a diary; and 
while this method strongly impresses the imagination of 
the reader, it gives continuity as well as reality to the 
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shifting scenes of embryonic development. It is also 
probable that such a method, with its constantly repeated 


| recapitulations, and references to events which have been 
| previously described, must afford to the memory an 


assistance which cannot be given by any other system. 
Of course the full development of this method is totally 
impracticable in a volume which deals with general 
embryology, and the subject is not at present in a con- 
dition such that it could be adequately represented by the 
selection of a few types for detailed description. A book 


_ which treats of the development of those mature organ- 
| isms 


which are usually selected as types of the 
morphological series is much to be desired and would 
be extremely useful, but in the present state of embryo- 
logical knowledge it is doubtful whether such a volume 
would represent general embryology as completely as 
general morphology is represented by the types them- 
selves. 

For the reasons given above, an ideal course of 
embryology will begin wtth Foster and Balfour, continue 
with Haddon, and end, as far as text-books are concerned, 
with Balfour. The complete mastery in the first-named 


| work of a single easily accessible and readily investigated 


type, of considerable complexity and difficulty, will enable 
the student to grasp the shorter descriptions in Prof. 
Haddon’s volume of all important.embryological dis- 
coveries hitherto made. Finally, a rapid survey of general 
embryology being thus gained, the student will pass to the 
longer descriptions and further details of Balfour’s classical 
work. A course of embryological teaching so complete 
as this, or so well suited to the needs of the student, does 


| not exist in any other language. 


It may be objected that in any such succession of text- 
books there must be a great deal of waste, from the 
description of the same developmental histories in rather 
different language. For the advanced student or the 
investigator the objection is valid, but I believe that every 
experienced teacher will agree in the opinion that the 
young student—for whom alone such a course is necessary 
—gains immensely by this very fact, and learns far more 
by reading a second text-book which puts the same 


| facts in a slightly different way, than by reading the first 
| text-book a second time. 


It is very high praise of Prof. Haddon’s volume to place 
it in the middle position of such a series. It is well and 
clearly written, while the adoption of smaller type for 
theoretical questions or less important details, is a great 
benefit to the beginner. The figures are drawn so that 
the primary layers and the organs derived from them can 
be respectively tinted in uniform colours throughout the 
book. While great additional clearness will be thus 
conferred, the student will gain much during the process 
of colouring. The illustrations are very numerous, and 
although many of them are roughly executed, and open to 
exception from an artistic point of view, their meaning is 
sufficiently clear. In the vast preponderance of the re- 
presentations of sections among the illustrations, the work 
only follows the example of all books on the subject in 
all languages, but it is to be doubted whether the course 
of the young student is not somewhat impeded by this 
universal custom. There is no doubt that, as Prof, 
Weismann remarked to me the other day, the art of 
section-cutting is a weapon for morphological research 
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equal in importance to the discovery of the microscope 
itself. And embryology, far more than any other depart- 
ment of morphology, depends upon this art ; indeed, the 
study may be almost said to date from the introduction 
of this method of inqiiry. Hence there is a strong bias 
in favour of representing structures in section; and in 
original papers and advanced treatises this custom is not 
to be deplored, for the reader knows exactly what is meant 
by the figures. But even in sucn works I think that the 
reader, and the author also, would benefit by the intro- 
duction of a few additional illustrations representing the 
organism, organ, or structure, as a solid object. But 
there can hardly be two opinions on this subject in the 
case of an introductory text-book. The beginner cannot 
readily or correctly reconstruct in imagination the solid 
structure from a representation of a section, and he must 
infallibly lose considerably in time by the prevalent 
custom of representing in only two dimensions objects 
which really exist in three. Long descriptions might, be 
curtailed, and great additional clearness conferred by the 
frequent illustration of solid objects, out of which a small 
portion is represented as cut, on one side only, so as to 
show the internal structure. But this necessity is not 
fully recognized in any embryological text-book, although 
some attempt is made to deal with it in this and in other 
works. It is to be hoped that in future editions consider- 
able attention may be paid to this mode of illustration, 
which will be more than repaid by the advantage conferred 
upon the young student. 

In conclusion, the author seems to have included every- 
thing of importance in his subject up to the date at which 
the book was written ; so that many important discoveries 
or theories are described which are necessarily absent 
from Balfour’s work. When from the necessities of space 
these are only briefly touched upon, the reference to the 
original papers is to be found in Appendix B., containing 
a bibliography of recently published works on embryology 
Hence there is reason to hope that the volume may be 
found useful to the student who is familiar with Balfour's 











work, EB... P. 
SOME MATHEMATICAL BOOKS. 
The Conic Sections, with Solutions of Questions in 


London University and other Examination Papers. 
By G. Heppel, M.A. (London: Bailliére, Tindall, and 
Cox, 1887.) 

A New Mode of Geometrical Demonstration, with Ex- 
amples showing its Application to Lines and Angtes, 
Surfaces, and the Products of Three or more Straight 
Lines, &c. By D. Maver. (Aberdeen: A. Brown, 
1887.) 

Easy Lessons in the Differential Calculus: indicating 
Jrom the Outset the Utility of the Processes called 
Differentiation and Integration. By R. A. Proctor. 
(London: Longmans, 1887.) 

First Steps in Geometry: a Series of Hints for the 
Solution of Geometrical Problems, with Notes on 
Euclid, useful working Propositions, and many Ex- 


amples. By R. A. Proctor. (London: Longmans, 
1887.) 

\ R. HEPPEL’S little hand-book is not a complete 
1 treatise on elementary analytical geometry as 


usually presented to junior students, but it is a sequel to 
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a previous small work in the same series (“ Students’ Aid 
Series”’), “On the Geometry of the Straight Line and 
Circle.” The object aimed at in the two works is to 
fully equip readers for the B.A. and B.Sc. examinations 
of the London University and similar examinations. 
Hence a limited portion only is discussed, viz. the 
equations to the conics; tangents, polars, normals, and 
curvature ; sections of a cone, harmonic pencils, and 
miscellaneous theorems. Though Mr. Heppel has treated 
his subject concisely, he has not done his work in a per- 
functory manner, for there is much originality exhibited 
in his mode of treatment, and he has discussed the gene- 
ral equation, not only for rectangular axes, but generally, 
in a very clear manner. If we mistake not, this clear 
exposition of a somewhat difficult part of the subject- 

difficult, that is, to junior students—is the outcome of 
some years’ experience in tuition. In an appendix are 
given “hints to students” founded on this experience, 
and solutions to questions, illustrative of the text, which 
have been taken from the London University papers. 


| There are a few errors in the printing, but they are not 


of a character to seriously inconvenience the student. 
We could have wished for a larger page, for then more 
justice would have been done to the author in the pre- 
sentment of some of the formulz. A student who care- 
fully reads the text and transfers the formule for the 
separate conics to larger pages, ought to require no other 
text-book than this small one for the examinations named 
above. 

Mr. Maver claims for his method the recommendation 
that itis new. One can hardly expect such to be the 
case, but we certainly do not remember to have come 
across it as here applied. The nearest approximation 
we can lay hands upon is the method of parallel trans- 
formation, given in Petersen’s “ Methods and Theories 
for the Solution of Problems of Geometrical Construc- 
tions ” (pp. 46-47); but Mr. Maver has worked out the 
idea at considerable length and in an elegant manner. 
An illustration from the principles and from the body of 
the work will sufficiently explain the scope of the method. 
“Let AB and CD be two parallel straight lines, and AC, 
GK, and GM any lines whatever drawn from the line AB 
to the line CD. If these lines, AC, GK, GM, move in 
the direction of the parallels AB, CD, so that CF = KL 
= MD, then we have the space CE = KB = GD 
(Euc. i. 36). Let the space CE be represented by sAC, 
which may be read space generated by AC, and so on ; 
then sAC = sGK = sGM.” Assuming results which 
readily flow from the above and which are given in the 
“ Principles,” let us now take Example II. The sides 
AB, BC of a triangle are bisected by CE, AF, cutting in 
G, to prove CG = 2EG, AG = 2FG;; and if BG pro- 
duced cuts AC in D, thenAD = CD. “Let AF be the 
direction of motion, then sCG = sCF = sBF = sBA 
= 2sEA = 2sEG;.°*. since sCG = 2sEG, CG = 2EG. 
In the same way AG = 2FG. Again, if DB be the 
direction of the motion we have sAD = sAB = 2sEB = 
2sEG =sCG =sCD; .*. sincesAD =sCD,AD = cp. 
There are five chapters, viz. one, containing the principles ; 
two, applications to lines and angles; three, to squares 
and rectangles; four, the products of three or more 
straight lines ; five, to lines that are in the same straight 
line. In an appendix the author “proves Euc. i. 36 
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by the doctrine of motion without any reference to the 
propositions of Euclid which precede it.” In all, the 
author applies his method to forty-one examples, the 
treatment of which will present no difficulty to the student. 
If the method is not thoroughly new, it is true, and 
offers an interesting field for investigation. 

Many of our readers have no doubt made an acquaint- 
ance with Mr. Proctor’s pages already, as they originally 
appeared in Aow/edge. In his preface the author states 
as his experience :—“ I could find no interest in the differ- 
ential calculus, till, after wading through 200 pages of 


matter having no apparent use (and for the most part | successfully studied. That emotions are not, in any sense 


really useless), I found the calculus available for the 
ready solution of problems in maximaand minima. This 
little work has been planned with direct reference to my 
own experience at school and college.” In 114 small 


pages Mr. Proctor very iuminously, we think, unfolds the | 


raison d’étre of the calculus, and by easy yet sure 
stages carries his reader over a good deal of ground, 
sufficient for alarge class of students. The proofs are 
clear, and apparently quite level to the comprehension of 
a student who has a solid, but not necessarily extended, 
knowledge of elementary mathematics. It is a good 
introduction to a great subject, and is calculated to entice 
readers to go on further. Several well-chosen problems 
are fully worked out, and there are a few others for the 
student to tackle himself. There are not many errata, 
but there are slips on pp. 52, 73, 95, 109, and quite a 
crop on p. IIo. 

“First Steps in Geometry” is a reprint ; it certainly 
well deserves an extended circulation, especially amongst 
intelligent mechanics and others who cannot command 
the assistance of teachers, for they will appreciate the 
way in which the writer goes about his task. His 
“method of showing why such and such paths should 
be tried, even though some may have to be given up, in 
searching for the solution of problems,” is likely to be 
very suggestive to the thoughtful student. There is a 
vast quantity of good work in the little book, and the way 
in which the second book of Euclid is treated ought to 
find a place in our school text-books. 





OUR BOOK SHELF. 


The Photographer’ s Indispensable Hand-book. 
by W. D. Welford. Edited by H. Sturmey. 
lliffe and Son, 1887.) 


Compiled 
(London : 


THIS book is practically a complete cyclopadia on the 
subject of photographic apparatus, materials, and pre- 
cesses, &c. Those who intend purchasing articles 
pertaining to photography cannot do better than look 
through these pages, where they will find a great amount 
of useful knowledge and information massed together in 
one volume. 

It would be impossible to describe the various kinds of 

cameras and processes, &c., which are dealt with here, but 
we need only add that they are profusely illustrated and 
well classified. 
_ One of the latest novelties in the way of secret cameras 
1S shown in “the watch,” which, when closed, is exactly 
like an ordinary watch. It is opened by a spring, when 
a series of about half-a-dozen tubes shoot into position. 

A great assortment of the different make and kinds of 
drop-shutters which at the present time are so largely 
used for instantaneous work is added. 





Veber Gemiithsbewegungen. Von Dr. G. Lange. Autorisirte 
Uebersetzung von Dr. H. Kurella. (Leipzig: Theodor 
Thomas, 1887.) 


THE original essay of which this is a German translation 
is in Danish, and was published in 1885. The author is 
a Professor of Pathological Anatomy in Copenhagen, and 
is well known both as a practical physician and as a man 
of science. He does not pretend to deal fully with the 
complicated and difficult questions connected with the 
expression of the emotions. He examines, however, with 
much care the physical accompaniments of sorrow, joy, 
terror, and anger; and he offers important suggestions as to 
the point of view from which the entire subject can be most 


which can be recognized by science, the causes of the 
physical phenomena associated with them is a proposi- 
tion on which he lays great stress ; and in support of his 
opinion he presents a number of arguments which deserve 
the attention of all who are interested in psycho-physio- 
logical studies. The German translation is very clear, 
and will no doubt find readers in England as well as in 
Germany. 


Three Lectures on the Forms of Nasal Obstruction in 
relation to Throat and Ear Disease. By Greville 
Macdonald, M.D. (London; A. P. Watt, 1887.) 


THESE lectures were originally delivered at the Throat 
Hospital, Golden Square. They donot constitute a text- 
book, but the author has embodied in them the results of 
much inquiry as to various forms of.-nasal obstruction. 
The diseases of which he treats are all of common occur- 
rence, yet some of them have hitherto been but inade- 
quately described, and Dr. Macdonald holds that their 
pathology is often totally misunderstood. His exposition, 
therefore, should be of service both to the student and to 
the general practitioner. 


LETTERS TO THE EDITOR. 


[Zhe Editor does not hoid himself responsible for opinions 
expressed by his correspondents. Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts. No notice is taken of anonymous 
communications. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
is so great that it is impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts.] 


‘““The Scenery of Scotland.” 
THE review by Mr. A. H. Green, of Geikie’s ‘“‘ Scenery of 
Scotland,” published in your paper of October 13 (p. 553), does 


| not, I think, show any accurate appreciation of the disputable 


| points in that work, 


The fundamental proposition ascribed to 
Hutton is *‘that the surface features of the land are, in the 
main, due to the carving and sculpturing action of denudation.” 
Mr. Green does not seem to be aware that the truth of this 
doctrine may entirely depend on the definition of the words 
‘*curface features,” and of the subsequent words ‘‘in the 
main.” 

As there is probably no actual ‘‘ surface ” existing in the world 
which has not been weathered more or less (except the very 
freshest lavas), the doctrine of Hutton, when so stated, is not 
only true, but it is atruism. Indeed the words “‘in the main” 
might be omitted ; because it would be substantially true that all 
‘‘ surface features” in this literal sense are due entirely to denuda- 
tion. 

3ut if the words ‘‘surface features” be understood not 
literally, as confined to any mere visible surface, but as applying 
to all forms and shapes underlying mere surfaces, then the 
doctrine is open to great debate, and the truth of it turns entirely 
on the breadth of interpretation given to the words ‘‘in the 
main.” 

Living as I do in the Highlands, I maintain that the forms of 
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our mountains have been largely determined by their geological 
structure, and by faults, contortions, and subsidences in the strata 
of which they are composed. 

I cannot argue this question here. Suffice it to say that the 
‘Great Gutter Theory,” as I venture to call it, does not, in my 
opinion, explain our hills or our glens. There has been, no 
doubt, enormous denudation. But “in the main” the forms 
express structure, and the effects of subterranean force. 

Mr. Green refers to the ‘graphic illustrations” of Mr. 
Geikie’s book. But unfortunately those illustrations are some- 
times very incorrect. For example, the general view given of the 
south-western termination of the Highland ranges, as seen from 
above Gourock on the Clyde, is a view as defective and incorrect 
as it is possible for a geological landscape to be. I know that 
range of hills well, and have seen it since my childhood in every 
variety of light and shadow. I have also drawn it frequently, and 
know almost every line of it by heart. It presents a section across 
a great anticlinal, as was first pointed out to me by Murchison ; 
and it is full of surface markings which reveal its structure. Not 
one line of these is given in Mt. Geikie’s drawing. If he had 
been sketching a set of mole-hills he could not have made 
them more featureless—more utterly devoid of their distinctive 
forms. 

Let us have facts before theories. Let us have our hills so 
drawn as to express the lines of structure as they are seen in 
Nature, and in their relation to outline. Rut very often the eye 
sees nothing except what the brain behind it has preconceived ; 
and a geologist who draws a mountain with a theory of guttering 
in his head, is pretty sure to make a mess of it. 

There is really nothing in the argument about an average level 
along the tops, as any sure indication of an original ‘‘ table- 
land,” with all its hollows due to guttering. All sedimentary 
materials having an average composition, when subjected to 
strains, pressures, or fractures, would, and must, exhibit average 
resulting forms. This general fact is equally consistent with 
more than one explanation. 

I believe Mr. Geikie has modified his former views as to the 
action of ice. A closer inspection of the Highlands will, I am 
convinced, modify greatly in other ways his teaching as to the 
small share which structure, and subterranean force, have had in 
determining the physical geography of the country. 


October 15. ARGYLL. 


In your last issue Prof. A. H. Green, reviewing Dr. A. 
Geikie’s ‘‘ The Scenery of Scotland viewed in Connexion with its 
Physical Geology,” described the alleged resemblance between 
the Durness fossils and certain North American types as ‘‘ an 
announcement of the greatest interest.” The fact is certainly of 
the ‘‘greatest interest,” but the ‘‘announcement” was made 
nearly thirty years ago by the late J. W. Salter in the Quarterly 
Journal of the Geological Society, 1858, p. 381. Mr. Salter refers 
to the fauna as ‘‘this truly North Américan assemblage,” and 
compares the species one by one with Prof. Hall’s types. 

Cu. CALLAWAY. 

Wellington, Shropshire, October 16. 


[WE have referred these letters to Mr. Green, who has sent 
us the following reply.—ED. ] 

IT is well known that the Duke of Argyll has long been a 
strenuous and consistent opponent of the views as to the origin 
of the surface features of the earth which are accepted by the 
majority of geologi-ts. Indeed, if I had been disposed to be 
personal, I do not think that I could have quoted a more perti- 
nent illustration than his Grace of a fact in the history of opinion 
to which I drew attention in the opening part of my review of 
the ‘‘ Scenery of Scotland.” He hears not Moses and the 
prophets, and I fear he will not »e p-rsuaded by the pleadings 
of one of their humbler followers ; but if he will let me have my 
small say, I will first point out that his objection to the expres- 
sion ‘‘ surface features ” seems to me to savour a little of quib- 
bling. It is a general rule of criticism to interpret any ambiguous 
words by the context. The whole tenor of my article shows 
that I did not use the words in the first of the two meanings 
which the Duke says they may bear. Again, I am quite pre- 
pared to admit that geological structure has had a large share in 
determining the form of the gr und; and I cannot find that 
either Dr. Geikie, or any other uphol ler of the Gutter Theory 
(I thank thee, Duke, for teaching me that word: no happier 
designation could be found), denies that subterranean force has 





played an important part in determining the physical geology of 
a country. Rather the contrary, for hear Dr. Geikie himself, 
He avows himself wishful that his reader should ‘ recognize 
that a belief in the paramount efficacy of superficial denudation 
in the origin of the features of the land is compatible with the 
fullest admission of the existence and potency of subterranean 
disturbance. Inability to make this recognition,” he says, ‘has 
led to absurd misconceptions and misrepresentations of the views 
of those who hold that the topography of the land is essentially 
the result of a process of sculpture” (‘* Scenery of Scotland,” 
pp- 95, 96). 

I will leave Dr. Geikie to take care of himself and defend the 
drawing the accuracy of which is impugned by his critic. I do 
not know the special landscape of Fig. 19, but I have enjoyed 
a few panoramic views of Highland scenery, and I can honestly 
say thus much: I have everywhere recognized those surface 
markings (may 1 again congratulate his Grace on the happiness 
of this phrase ?) which indicate the geological structure of the 
ground beneath, but I have in every case been still more struck 
by that general flat-toppedness on which special stress is laid by 
Dr. Geikie. The comparatively slight prominence given to these 
surface markings in Fig.t) will be easily understood if we 
bear in mind the one point which that cut was intended to 
illustrate. 

I may add that I am extremely sorry if any words of mine 
seem to imply that I grudge my old friend Salter the credit due 
to him with regard to the Durness fossils. The expression | 
have used could be made to bear this meaning, and I am much 
obliged to Dr. Callaway for giving me an opportunity of dis- 
avowing any such intention. A. H. GREEN. 

Leeds, October 20. 


A Hydroid Parasitic on a Fish. 


DURING my studies the past summer at the Newport Marine 
Laboratory I captured a single specimen of an osseous fish, 
Seriola zonata, Cuv., which exhibits a most interesting example 
of parasitism or possibly commensalism. Upon the outer wall 
of its body an extraordinary hydroid was found to have attached 
itself. As this mode of life is unique for a hydroid, it is thought 
that a mention of it, and a statement of the peculiar modifica- 
tions which the hydreid has suffered, may be not without 
interest to others besides special students of the jelly-fishes. The 
hydroid is new to science, and on that account the name 
Hydrichthys is suggested to designate it. The hydroid will 
later be described and figured under the name Aydrichthys 
mirus, gen, et sp. nov. 

The colony of Hydrichthys is found on the side of the body 
and near to the anal fin of the fish, Seriola. It forms a reddish 
cluster or patch of bodies, and was at first mistaken for a fun- 
goid growth. When it was examined by means of a microscope 
its animal nature was easily seen and its hydroid affinities clearly 
made out. The fish was kept alive in an aquarium and 
medusz raised from the attached hydroid. The hydroid colony 
is composed of two sets of individuals. These two kinds of 
individuals arise from a flat plate formed of branching tubes, by 
which the colony is attached to the body of the fish. The two 
kinds of individuals noticed in the cluster are the sexual bodies 
(gonosomes), and the ‘ filiform bodies ” (structures of unknown 
function). 

The sexual bodies have the form of grape-like clusters of buds 
mounted on small contractile peduncles, which branch from a 
central axis or stalk. The filiform bodies are simple, elongated, 
flask-shaped structures, destitute of appendages, with a central 
cavity and terminal orifice. Neither of these two kinds of 
individuals have tentacles around or near a mouth opening, nor 
any structures which can be compared with these bodies, which 
are almost universal among fixed hydroids. 

(he first kind of individuals are the gonosomes or sexual 
bodies. They arise from the flat basal plate of branching tubes, 
by which the union of the colony with the outer wall of the fish 
is effected. Each hydroid gonosome consists of a «ain stem 
with lateral branches. At the end of each lateral branch there 
i a crowded cluster of s oall buds, which are immature jelly- 
fishes in all stages of growth. Each gonosome resembles a 
bunch of reddish and orange-coloured grapes. 

The filiform bodies are simpler in structure than the sexual 
clu te s or gonosomes. They are destitute of tentacles and are 
flask-like, with a cavity and terminal orifice. They are very 
sensitive, and move about with freedom, never, however, being 
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detached. ‘The fish, Seriola, was kept alive until the larger 
buds of the grape-like gonosomes separated from the hydroids. 
These buds are medusz, different from any which I have ever 
seen, but with close affinities to common and well-known genera. 
A large glass aquarium containing several gallons of water was 
found to be swarming with these medusze two days after the 
capture of the Seriola. 

Each fully-grown medusa closely resembles the genus Sarsia. 
It has an oval bell, four broad unbranched radial tubes, and four 
long simple tentacles. There are no octocysts on the margin of 
the bell. 

If the strange form of the hydroid was not known to me, it 
would have been very easy to call this medusa a near relative of 
Sarsia. The medusa belongs to a group, called by Agassiz 
the Tubularians, but its hydroid is different from that of any 
other member of the group. 

One other parasitic hydroid may be thought to be related to 
Hydrichthys. I refer to the Polypodium, described from the 
ova of the sturgeon. A description of Hydrichthys with figures 
of the fish (Seriola) to which it is attached, and of the hydroid 
with its medusa, will soon be published by me. As a discussion 
of its relation to other hydroids has little interest except to a 
specialist in the study of medusze, a comparison of Hydrichthys 
with Polypodium and other genera is reserved until my complete 
diagnosis of the genus and species. J. WALTER FEWKEs. 

Cambridge, Mass., U.S.A. 





Music in Nature. 


In NATURE for August I1 (p. 343) there is an interesting 
article on music in Nature ; the writer evidently being inclined 
to deny that true musical notes, and especially several notes in 
succession having a musical relation to one another, can be found 
in bird songs. However this may be in the Old World, we have 
in the New at least one example of a bird which not only sings, 
or rather whistles, pure and well-sustained musical notes, but 
has a succession of notes with such intervals as to form a simple 
melody. I refer to the scarlet tanager. 


While we were at The Thousand Islands early in the summer 
of 1886, one of these brilliant fellows carried ona courtship among | 
the trees close to our cottage, repeating incessantly during the first | 
two days that we heard him the following strain, 








in a clear, bright whistle. 


y After the first two days he changed 
his song thus :— 








and during the three weeks that we heard him he made no other 
variation, except that he occasionally repeated the last two notes | 
a third time, thus filling out the bar. The notes were taken | 
down by a trained musician, and if whistled give the tanager’s 
song exactly, 
_ It may be mentioned that, though perhaps the most brilliant 
in plumage of our Canadian birds, the male tanager referred to 
made no attempt at concealment, but swept like a living flame 
from tree to tree close to the cottage, and when singing preferred | 
to sit on the topmost bough of a pine near by. 

x A. P. COLEMAN. 

Faraday Hall, Victoria University, Coburg, 

Ontario, October 8. 





Swifts, 


, [HE following facts relating to the habits of the swifts were 
observed by paying close attention to these remarkable birds 
during the past summer. For more than a month, 7.¢. from 
June 1 to July 12, we watched them here. On the fine evenings 
about forty of them (the males I believe), ascended high into 
the air at about 9 o’clock, and after wheeling about for a 
minute or two, screaming loudly, fled straight away, sometimes 
in one direction, sometimes in another. White, in the ‘‘ Natural 
History of Selborne,” notices that : ‘*Just before they retire 
whole groups of them assemble high in the air, and squeak and 
shoot about with wonderful rapidity.” But the most wonderful 








part of the proceeding is that they do not come down again that 
night. At all events I can show that they do not come down 
again before 10.30, at which time I do not think they would be 
able to find their nests under the eaves of the church. Between 
the dates above-mentioned there were only six days during which 
I did not see or hear the swifts ascend and fly off. Three of 
these days were rainy, and the swifts stayed at home, and on 
three other days I was not able to watch them. ‘The church- 
yard adjoins the garden of this house, and numbers of swifts 
build in the church, which is but a few feet from where we sit 
out and walk about in the summer evenings. 

After seeing the high-flying swifts safely off to the south-west 
at 9.10 one night, I sat on a tombstone under the north eaves 
where most of them build, until 10.30. Two swifts hawking 
low for flies entered their nests after 9.10, but one of them was 
flying low while the high-flyers were in sight, and the other came 
out of its nest after they had gone, and both had retired before 
9.20. On the other side of the church my father (the vicar) and 
my brother, who both took a keen interest in the doings of the 
swifts, were keeping watch alternately, and only two low-flyers 
were out there after the others had gone. ‘The high-flyers did 
not return. On several other nights we watched until 11 
o’clock, though not quite continuously, but quite closely enough 
to make certain that none returned. I think it most probable 
that owing to the darkness they do not return until the break of 
day, and further, that they remain on the wing all night. This 
last feat, though sufficiently startling, will, Iam convinced, not 
be deemed impossible by those who have had good opportuni- 
ties (and made use of them) for studying the ways of swifts and 
their wonderful powers of flight. As far as my observation goes, 
the swift settles nowhere except at its own nesting-place. 

I shall be very glad of any information tending to throw light 
upon the question, and I shall be very pleased to give any of 
your correspondents any further information within my know- 
ledge concerning this curious habit of the swifts, and the proofs 
thereof, toset out which in this letter would take up too much of 
your valuable space. 

White also says (p. 180, original edition) he has never seen the 
swift carrying materials to its nest, and suggests that it usurps 
that of the sparrow. This does not accord with my own ob- 
servation here. I have repeatedly seen swifts taking bents of 


| grass in their beaks to their nests, and I have again and again 


scattered feathers on the wind from the sound-holes in the 
steeple, and from the steps of the cross in the churchyard, and 
seen them eagerly seized within a few feet of my head by 
numerous swifts. Their nests are neat, small, and shallow, and 
very firm, the materials being glued together by the viscous 
saliva of the builders. AUBREY EDWARDS. 
The Vicarage, Orleton R.S.O., Herefordshire, 
October 13. 


Hughes’s Induction Balance. 


HAVING just made a Hughes’s induction balance, I have, in 
the course of some experiments with it, observed what was new 
to me, for Ihave not seen it mentioned in any account of the 
balance. I take the liberty, therefore, of asking through your 
columns whether the explanation resolves itself into the difference 
between paramagnetic and diamagnetic substances. The aper- 
tures of my bobbins are 13 inch in diameter ; my primary current 
is from three Daniell’s, and the break is a bent steel spring whose 
free point just grazes the surface of a mercury cup, so that the 
merest touch with a finger causes a series of regular bredks. 
Now, if I place an iron or steel disk, or ring, such as a key-ring, 
inside the aperture, the telephone sounds loudly if the plane of 
the disk or ring is at *7ight angles to the plane of the coils ; but 
very very faintly if it is java//el to the plane of the coils. On 
the other hand, if a disk, or ring, or coil of wire, of any of the 
diamagnetic metals—copper, brass, zinc, silver, gold, aluminium, 
lead—be used, the telephone sounds loudly if the plane of the 
disk or ring be fara//e/ to the plane of the coils ; but very faintly, 
if at all, when it is perpendicular to the plane of the coils. 
Further, if a short dar of soft iron, or of nickel, be inserted so 
that the length of the bar is parallel to the plane of the coils, 
almost no sound is heard ; but if it be turned through a right 
angle so as to be perpendicular to the plane of the coils, the 
sound is a maximum. Have we in this simple instrument the 
ready means of distinguishing paramagnetic from diamagnetic 
substances ? J. Cook. 

Central College, Bangalore, S. India, September 26. 
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PROF. KIRCHHOFF. 


~~ EHEIMRATH GUSTAV ROBERT KIRCHHOFF 
was born at Kénigsberg on the 12th of March, 1824. 
He commenced his professorial career at Berlin Univer- 
sity as Privat Docent ; became Extra-ordinary Professor 
in Breslau from 1850 to 1854, thereafter till 1874 Pro- 
fessor of Physics in Heidelberg, whence he was finally 
transferred (in a somewhat similar capacity) to Berlin. 
His health was seriously and permanently affected by an 
accident which befell him in Heidelberg many years 
ago, and he had been unable to lecture for some time 
before his death. 

It is not easy, in a brief notice, to give an adequate 
idea of Kirchhoff’s numerous and important contribu- 
tions to physical science. Fortunately all his writings 
are easily accessible. Five years ago his collected papers 
(Gesammelte Abhandlungen von G. Kirchhoff, Leipzig, 
1882) were published in a single volume. His lectures 
on Dynamics (Vorlesungen tiber Mathematische Phystk, 
Leipzig, 1876) have reached at least a third edition ; and 
his greatest work (Untersuchungen tiber das Sonnen- 
spectrum, Berlin, 1862) was, almost immediately after its 
appearance, republished in an English translation (Lon- 
don, Macmillan). To these he has added, so far as we 
can discover, only three or four more recent papers ; 
among which are, however, the following, published in 
the Berlin Abhandlungen :— 

Uber die Formanderung die ein fester elastischer Kérper 
erfahrt, wenn er magnetisch oder diélectrisch polarisirt 
wird. (1884.) 

A subsequent paper gives applications of the results 
(1884). 

Additions to his paper (presently to be mentioned) on 
the Distribution of Electricity on two Influencing Spheres. 
(1885.) 

While there are nowadays hundreds of men thoroughly 
qualified to work out, to its details, a problem already 
couched in symbols, there are but few who have the gift 
of putting an entirely new physical question into such a 
form. The names of Stokes, Thomson, and Clerk- 
Maxwell will at once occur to British readers as instances 
of men possessing such power in a marked degree. 
Kirchhoff had in this respect no superior in Germany, 
except his life-long friend and colleague v. Helmholtz. 

His first published paper, Oz electric conduction in a 
thin plate, and specially in a circular one (Pogg. Ann. 
1845), gives an instance. The extremely elegant results 
he obtained are now well known, and have of course 
(once the start was given, or the key-note struck) been 
widely extended from the point of view of the pure 








Another series of valuable investigations deals with the 
equilibrium and motion of elastic solids, especially in the 
form of plates, and of rods. The British reader will find 
part of the substance of these papers reproduced in 
Thomson and Tait’s Natural Philosophy. There are 
among them careful experimental determinations of the 
value of Poisson’s Ratio (that of the lateral contraction 
to the axial extension of a rod under traction) for different 
substances. These results fully bear out the conclusions 
of Stokes, who was the first to point out the fallacy 
involved in the statement that the ratio in question is 
necessarily 1/4. 

Kirchhoff’s Lectures on Dynamics are pretty well 
known in this country, so that we need not describe 
them in detail. Like the majority of his separate papers 
they are somewhat tough reading, but the labour of fol- 
lowing them is certainly recompensed. They form rather 
a collection of short treatises on special branches of the 
subject, than a systematic digest of it. One of the most 
noteworthy features of the earlier chapters is the mode in 
which dynamical principles (e.g. the Laws of Motion) are 
introduced. While recognizing the great simplification 
in processes and in verbal expression which is made 
possible by the use of the term Force, Kirchhoff alto- 
gether objects to the introduction of the notion of Cause, 
as a step leading only to confusion and obscurity in 
many fundamental questions. In fact he roundly asserts 


| that the introduction of systems of Forces renders it 


impossible to give a complete definition of Force. And 
this, he says, depends on the result of experience that 
in natural motions the separate forces are always more 
easily specified than is their resultant. He prefers to 
speak of the motions which are observed to take place, 
and by the help of these (with the fundamental concep- 
tions of Time, Space, and Matter) to form the general 
dynamical equations. Once these are obtained, their 
application may be much facilitated by the introduction 


| of the Name Force; and we may thus express in simple 


| motion, 


mathematicians. The simpler results of this investigation, | 
it must be mentioned, were fully verified by the author’s | 


experimental tracing of the equipotential lines, and by his 
measurements of their differences of potential. A remark 
appended to this paper contains two simple but important 
theorems which enable us to solve, by a perfectly definite 
process, any problem concerning the distribution of cur- 
rents in a network of wires. This application forms 
the subject of a paper of date 1847. 

Kirchhoff published subsequently several very valuable 
papers on electrical questions, among which may be noted 
those on conduction in curved sheets, on Ohm’s Law, on 
the distribution of electricity on two influencing spheres, 
on the discharge of the Leyden Jar, on the motion of elec- 
tricity in submarine cables, &c. Among these is a short, 
but important, paper on the Determination of the constant 
on which depends the Intensity of induced currents (Pogg. 
1849). This involves the absolute measurement of electric 
resistance in a definite wire. Kirchhoff was also the 
inventor of a valuable addition to the Wheatstone Bridge. 
To the above class of,papers may be added two elaborate 
memoirs on Induced Magnetism (Cre//e, 1853; Pogg. 
Erganzungsband, 1870). 


terms what it would otherwise be difficult to formulate 
in words. So long as the motion of a single particle of 
matter only is concerned we can, from proper data, 
investigate its velocity and its acceleration, as directed 
quantities of definite magnitude. Thus we proceed from 
Kepler’s Laws to find the acceleration of a planet's 
This is discovered to be directed towards the 
sun, and to be in magnitude inversely as the square of the 
distance. We may call it by the name Force if we 
please, but we are not to imagine it as an active agent. 
Something quite analogous appears in the equations of 
motion when we introduce the idea of Constraint. The 
mode in which the idea of Mass is introduced by Kirchhoft 
is peculiar. It is really equivalent to a proof (ultimately 
based on experiments) of Newton’s Third Law. Once, 
however, it is introduced, the same species of reasoning 
which differs but slightly from what we should call 
Kinematical) leads to the establishment of D’Alembert’s 
and Hamilton’s Principles, with the definition of the Poten- 
tial Function, the establishment of Lagrange’s Generalized 
Equations, and the proof of Conservation of Energy, &c. 
The observational and experimental warrant for this 
mode of treatment is, according to Kirchhoff, the fact 
that the components of acceleration are in general found 
to be functions of osition. [Kirchhoff’s view of Force 
has some resemblance to, but is not identical with either 
of, the views previously published by Peirce and by the 
writer.] This is the chief Aecu/éarity of the book, and 
very different opinions may naturally be held as to its 
value, especially as regards the strange admixture oi 
Kinematics and Dynamics. ; 

Of the rest, however, all who have read it must speak 
in the highest terms. A great deal of very valuable and 
original matter, sometimes dealing with extremely recon- 
dite subjects, is to be found in almost every chaptet 
Among these we may specially mention the investigation 
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of surface conditions in the distortion of an elastic solid, 
with the treatment of capillarity, of vortex-motion, and of 
discontinuous fluid motion (//ussigkettsstrah/en). 

Besides these definite classes of papers, there is a 
number of noteworthy memoirs of a more miscellaneous 
character :—on important propositions in the Thermody- 
namics of solution and vaporization, on crystalline reflec- 
tion and refraction, on the influence of heat conduction 
in a special case of propagation of sound, on the optical 
constants of Aragonite, and on the Thermal Conductivity 
of Iron. 

Finally we have the series of papers on Radiation, 
partly mathematical partly experimental, which, in 1859 
and 1860, produced such a profound impression in the 
world of science, and which culminated in the great work 
on the solar spectrum whose title is given above. The 
history of Spectrum Analysis has, from that date, been 
one of unbroken progress. Light from the most distant 
of visible bodies has been ascertained to convey a species 
of telegraphic message which, when we have learned to 
interpret it, gives us information alike of a chemical and 
of a purely physical character. We can analyze the 
atmosphere of a star, comet, or nebula, and tell (approxi- 
mately at least) the temperature and pressure of the 
glowing gas. But, at the present time, the fact that such 
information is attainable is matter of common knowledge. 

This is not an occasion on which we can speak of 
questions of priority, even though we might be specially 
attracted to them by finding v. Helmholtz and Sir W. 


Thomson publicly taking (in full knowledge of a//the facts) | 
| would not be found in parthenogenetic eggs. 
| if polar globules represent the male substance, they can- 


almost absolutely antagonistic views. However these points 
may ultimately be settled, it is certain that Kirchhoff was 
(in 1859) entirely unaware of what Stokes and Balfour 
Stewart had previously done, and that he, with the 
powerful assistance of Bunsen, MADE what is now called 
Spectrum Analysis: Kirchhoff, by his elaborate compari- 
son of the solar spectrum with the spectra of various 
elements, and by his artificial production of a new line 
whose ve/ative darkness or brightness he could vary at 
pleasure ; Bunsen by his success in discovering by the 
aid of the prism two new metallic elements. 
P. G. TAIT. 





ON THE SIGNIFICATION OF THE POLAR 
GLOBULES. 


T has long been known that the egg of some animals, 
after becoming mature and before undergoing its 
embryonic development, throws out certain bodies of 
globular form, which take no part in the embryonic 
development, but perish sooner or later. These polar 
globules have been found on the eggs of nearly all classes 











the pelvis. Now the polar globules might have been 
regarded as insignificant and rudimentary as long as 
they were only known in a few groups of the animal 
kingdom. But as their existence is now proved in nearly 
all classes of animals, and as they appear in all of them 
in the same manner, we are compelled to assume that 
they possess at least some physiological significance. 

Mr. Sedgwick Minot and your illustrious Balfour made 
a great step forward in attempting—each independently 
of the other—to attribute a high importance to the ex- 
pulsion of the polar globules. As you know, they suggested 
that the egg-cell was originally hermaphrodite, and that 
the polar globules were the male portion, which had 
to be thrown off. They based their idea upon the 
generally accepted view, according to which fecundation 
is the union of a specific male with a specific female sub- 
stance. If this is true, then the fecundated ovum con- 
tains both these substances in equal quantities ; and the 
observations upon the segmentation of the egg lead 
further to the conclusion of E. Van Beneden, that all 
cells of the body contain these two substances, and that 
they are all hermaphrodite. The throwing out of polar 
globules was, according to these views, the means of 
preventing parthenogenesis, which must have occurred 
if the male substance had remained in the egg. This 
was Balfour’s opinion, and he formulated the same with 
all precaution, putting it forward as a supposition, 
which might prove true or not. He himself even pointed 
out the way by which a decision could be obtained, in 
his statement, that, if his theory was true, polar globules 
Certainly, 


not be thrown out in an egg that is not destined to be 
fertilized, ana which therefore would not receive the male 
substance from another cell 

Now, I have tried to decide this question by observing 
whether parthenogenetic eggs throw out polar globules or 
not, and I discovered several years ago that polar globules 
certainly exist in parthenogenetic eggs. I have found them 
in the summer eggs of Daphnide, and later, assisted by 
my pupil Mr. Ishikava, of Tokio, I have also found them 


| in the parthenogenetic eggs of Cypridz and of Rotatoria. 


Now it is impossible that these polar globules can con- 
tain the male part of the egg, and the question arises, 


| What other significance can be attributed to them? 


of animals, and it has been proved that they are real | 


cells, composed of nucleus and cell-body. 

Several theoretical opinions have been expressed in 
regard to their signification. Some naturalists believe 
them to be only a kind of excretion of the egg; others 
even think them to be of no functional importance, and 
perceive in them only a remnant of some ancestral process, 
a recapitulation of some ancient part of the phylogenetic 
development. 

Now. it is true that, in many animals, structures occur 
without any physiological value, but it is also known that 
such structures—as, for instance, the hind-legs of whales— 
disappear more and more in the lapse of phylogenetic de- 
velopment. Furthermore, such rudimentary organs never 
disappear in all species and genera of a large group 
simultaneously, but in one genus or species they persist 
longer than in another. Thus, some whales possess certain 
of the bones of their hind-legs lying between the muscles 
of the trunk, whilst others have preserved only one bone of 


Ip. 
M I end read by Prof. August Weismann before the British Association at 
Manchester, 


When I ascertained the facts which I have just de- 
scribed, I was not at the time aware of another fact that 
I am about to lay before you, and which seems to me to 
possess an important bearing upon the meaning of polar 
globules, and of sexual propagation in general. This fact 
is a very simple one: Parthenogenetic eggs throw out 
only one polar body, whilst sexual eggs throw out two of 
them. 

The importance of this fact lies in the significance of 
the substance that is thrown out in the polar globules or 
polar cells. You know well that it is a true cell-division 
which leads to the formation of polar globules, and that the 
first polar cell takes away from the egg-cell one-half of 
the nuclear substance. You are also aware that the 
second polar cell again takes away half of the nuclear 
substance remaining in the egg. Hence in sexual eggs 
three-quarters of the nuclear substance originally con- 
tained in the egg-cell are taken away by the two polar 
cells. In parthenogenetic eggs only one polar cell is 
formed, and consequently only one-half of the original 
mass of nuclear sunstance is removed from the egg-cell. 

Now you know that nuclear -ubstance is a very im- 
portant thing. The experiences and reflexions of the last 
ten years have led to the general conviction that nuclear 
substance is the part that controls the whole cell, and 
that the entire structure as well as the functions of the 
cell depend upon its minute structure. The nuclear 
substance is the idioplasma of the botanist Nageli. Upon 
the molecular structure of it the form and function of every 
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cell in the body depend, and consequently the form and 
function of the whole body are determined by the nuclear 
matter or idioplasma of the first cell, the egg-cell— 
parthenogenetic or fertilized. 

If this theoretical view is correct, then we must be 
astonished that so much of this important nuclear sub- 
stance is lost to the egg-cell—namely, one-half by the 
parthenogenetic ovum, and half as much again by the 
sexual one. What can be the cause that renders it 
necessary for this to happen before the egg-cell is able to 
develop into an embryo? 

I will give a short account of my ideas upon the 
subject. 

(1) The nuclear substance or idioplasma of the first 
polar body must be detrimental to the further develop- 
ment of the egg, for it is thrown out in all kinds of eggs, 
parthenogenetic as well as sexual, and the embryonic 
development never begins before the first polar cell has 
been expelled. Now, if the nuclear substance truly con- 
trols the cell and compels it to take a certain shape and 
a certain histological structure, there must be such a 
substance, such an idioplasma, also in the youngest egg- 
cells. This idioplasma causes the egg to develop a yolk 
possessing a certain colour and structure, it causes the 
egg to form a shell of a certain thickness and structure ; 
briefly, it compels the young egg-cell to attain a degree of 
histological differentiation which it did not previously 
possess. For the youngest egg-cells are essentially 
similar in most animals, whilst mature egg-cells are very 
different and can often be very well distinguished in 
different species. The specific idioplasma of the grow- 
ing egg-cell—I call it ovogenetic idioplasma—cannot be 
the same as that contained in the nucleus of the mature 
egg, and which controls the development of the embryo. 
It cannot be that idioplasm1 which determines the deve- 
lopment of a certain ezg-cell into aduck and not into a 
swan ; it cannot be that kind of idioplasma which I have 
called germ-idioplasma, or simply germ-plasma. 

Of course there must also be germ-plasma in the young 
egg-cell; I believe that in the youngest germ-cells there is 
no other idioplasma than germ-plasma, and that this germ- 
plasma changes into ovogenetic plasma, only a very small 
part of germ-plasma remaining unaltered. 

This remaining part grows with the growth of the egg, 
and finally attains the same volume as the ovogenetic 
idioplasma. Then the division of the nuclear substance 
takes place, and the superfluous ovogenetic substance is 
removed in the first polar globule, whereupon the egg-cell 
contains only germ-plasma. 

This is my explanation of the removal of the frs¢ polar 
celi. 

(2) In regard to the second it is clear that an egg that 
contains only germ-plasma should be capable of under- 
going embryonic development, unless the quantity of 
germ-plasma should prove to be too small. But this is 
not the case. Parthenogenetic eggs enter upon embry- 
onic development immediately after the expulsion of the 
first polar globule. Sexual eggs do not thus develop, 
and we have to inquire into the reason for this. I be- 
lieve it is because they throw out a second polar cell, 
which takes away one-half of the germ-plasma left within 
the egg-cell. After this the quantity of germ-plasma is 
too small for entering upon embryonic development, and 
therefore the egg-cell remains undeveloped, unless the 
lost quantity of germ-plasma be replaced in the process 
of fertilization. Embryonic development takes place 
immediately after the union of the germ-plasma of a 


| fecundation, must be equal. -Indeed, the facts of heredity 


Why is it necessary that the sexual egg should throw 
out half of its germ-plasma ; why does it not retain the 
whole quantity of this important substance ? 

You would perhaps answer, Because the quantities of 
male and of female germ-plasma, that are united by 


lead to the opinion that these two kinds of germ-plasma 
must be equal in quantity, and we have microscopical 
observations recorded by Van Beneden, Carnoy, and 
others, which further support this conclusion. But if the 


| quantity of germ-plasma must be equal in both, why 


spermatozoon with the remaining germ-plasma of the | 


ovum. Consequent upon this the quantity of germ-plasma 
in a fertilized egg again becomes equal to that which was 
present after the separation of the first polar globule, 
and also equal to that which enters upon embryonic 
development in the parthenogenetic egg. 


should the germ-plasma of the egg increase so largely 
as to attain twice the volume of the germ-plasma of 4 
spermatic cell? Nature is not so wasteful as to throw 
away so important a substance for nothing. There must 
be an adequate cause why in sexual eggs the germ-plasma 
must be halved before fecundation can take place. 

I believe I can point out the reason why this is 
necessary, but before I do so I must beg you to first enter 
with me upon a few theoretical considerations on the 
subject of heredity. 

Heredity depends upon the germ-plasma, as I have said 
before ; the minute molecular structure of the germ- 
plasma causes the egg-cell to develop into a duck or a 
swan, it also causes the egg to develop into a Negro or 
into a European, intoa Mr. Smith or into a Mr. Jones; in 
short, all qualities of the developed individual depend 
upon the constitution of this germ-plasma. In my opinion 
sexual propagation implies the union of two different 
germ-plasmas to form the single nucleus of the egg-cell ; 
and the two substances that are united in the process of 
fertilization I believe to be equal in size and quantity. 

Now let us suppose that we lived at a time when sexual 
propagation had not yet existed, and that we were present 
at its origin. We should then observe the union of two 
different germ-plasmas, both of the same size and quantity, 
but of a slightly different molecular constitution, one 
coming from one parent and the other coming from 
another. Both substances must be thoroughly homo- 
geneous—that is to say, they must be composed of 
particles that are equal in their chemical, molecular, and 
morphological constitution. Let us illustrate this by a 
diagram, in which we represent each germ-plasma as a 
thread or a loop, which we know to be the microscopical 
form of germ-plasma and of nuclear plasma in general. 
For simplicity’s sake we will represent only one loop for 
the germ-plasma of each parent. We have then two 
loops, the first representing the peculiarities of the germ- 
plasma of one parent, and the second representing the 
peculiarities of the other parent, and we will discriminate 
between them by making -the first green and the second 
red. 

These two individual kinds of germ-plasma unite and 
form together the nucleus of the fertilized egg, which 
develops into a new individual of the second generation. 
This individual will form again germ-cells, and each of 
these germ-cells will contain a germ-plasma, which is not 
homogeneous, as before, but composed of two halves, 
derived respectively from the two parents. In each suc- 
ceeding generation the germ-plasma must attain to a 
more complicated constitution, it must contain twice as 
many different kinds of germ-plasma as were contained 
in the germ-plasma of the preceding generation. If we 
follow this development of the germ-plasma for a few 
generations, we shall find that union will take place by 
sexual propagation between the germ-plasmas of two indi- 
viduals of the second generation, each containing two 
different kinds of germ-plasma. In this way the indi- 
viduals of the third generation will be formed possessing 


, germ-cells which contain four different kinds of germ- 


plasma. I have called these different kinds of germ- 
plasma AAnenplasma, a word that can be rendered in 
English by the term ancestral plasma. By sexual propa- 


This is perfectly simple, but a great difficulty remains. | gation the individuals of the third generation would give 
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rise to individuals of the fourth generation, and the germ- 
cells of these last individuals must contain eight different 
ancestral plasmas; similarly the germ-cells of the fifth 
seneration must contain sixteen ancestral plasmas, and 
soon. It is thus clear that in a very small number of 
generations the composition of the germ-plasma must 
become extremely complicated: by the tenth generation 
it would already contain 1024 different ancestral plasmas. 

We do not know how far this may go, because we do 
not know how small are the primary elements of germ- 
plasma, nor do we know how many of these elements 
may be indispensable for the youngest and smallest germ- 
cells. But if we imagine these elements to be excessively 
small,this process of doubling the number of ancestral 
plasmas in each generation must have come to an end 
after a certain number of generations, whether they were 
10, 20, 100, or 1000 ! 

From the time at which the germ-plasma first attained 
its utmost complexity further sexual propagation was only 
possible by halving the number of ancestral plasms con- 
tained in the germ-plasma. Clearly, this process of 
halving ought to take place in male germ-cells as well as 
in female ones, but at this moment we are only sure of 





its existence in the latter. We have seen that one-half of | 


the germ-plasma contained in the nucleus of the egg-cell 
is expelled in the second polar cell. That the nuclear 
substance thus expelled is true germ-plasma, is not a 
mere supposition, but a certainty. We know of develop- 
ing eggs which are either fertilized or unfertilized, and in 
the latter case they develop by parthenogenesis. Such are 
the eggs of the honey-bee. We may assume that if these 
eggs remain unfertilized they will expel only one polar 
globule, but that if, on the other hand, they are penetrated 
by a spermatozoon they will also expel the second 
globule. Thus the same idioplasma that is expelled 
from the fertilized egg remains, and forms half of the 
first segmentation-nucleus in the parthenogenetic egg. 
It must therefore be true germ-plasma. 

I do not doubt that this is the true significance of the 
formation of a second polar globule. We can see the 
necessity on theoretical grounds for the removal of half 
the number of ancestral germ-plasmas ; and we actually 
find that half of the germ-plasma zs removed in every 
sexual egg. 

If this reasoning be correct, our views on sexual propa- 
gation must undergo a total change. Fertilization is no 
longer an unknown impulse given to the egg-cell by the 
entrance of a spermatozoon, but it is simply the union of 
the germ-plasmas of two individuals. The spermatozoon 
is no longer the spark which kindles the powder, or the 
relatively small force which converts potential into actual 
energy, but it is merely the carrier of germ-plasma of a 
certain individual, possessing the necessary qualities for 
reaching, penetrating, and fusing with the bearer of germ- 
plasma from another individual. 
but merely individual, differences between the nuclear 
substance of the spermatozoon and that of the ovum. 
There are no such things as male or female nuclear sub- 
stances, but merely male and female cells, carriers of the 
immortal germ-plasma. The differences are wholly indi- 
vidual and of merely secondary importance, and nothing 
corresponding to the ordinary notions implied by the 
terms male and female exists in germ-plasma. 

If this be so, then it is clear that the fact of sexual 
propagation demands a new explanation. We must 
attempt to explain the reason why Nature has in- 
sisted upon the rise and progress of sexual propagation. 
If we bear in mind that in sexual propagation twice as 
many individuals are required in order to produce any 
number of descendants, and if we further remember the 
important morphological differentiations which must take 
Place in order to render sexual propagation possible, we 
are led to the conviction that sexual propagation must 
confer immense benefits upon organic life. I believe that 


There are no essential, | 


such beneficial results will be found in the fact that sexual 
propagation may be regarded as a source of individual 
variability, furnishing material for the operation of natural 
selection. I believe that sexual propagation has become 
prevalent among the higher organisms for the purpose of 
conserving and multiplying that individual variability 
which owes its first origin to the Protozoon condition of 
such higher organisms. But it is not now my purpose to 
speak further upon this subject : I have already discussed 
it elsewhere (“ Die Bedeutung der sexuellen Fortpflanzung 
fiir die Selections-Theorie,” Jena, 1886). 

Whatever is to be said for the above hypotheses, the 
facts I have the honour of bringing before you to-day seem 
at least to prove that sexual propagation depends on the 
removal of half of the germ-plasma of the egg and the 
replacement of it by the same quantity of germ-plasma of 
another individual. This is now a fact which may be 
regarded as indisputable ; and, further, the existence of 
true parthenogenesis is now proved beyond doubt. For 
we know now that an egg which expels only one polar 
globule enters without delay into embryonic development, 
inasmuch as it has retained the whole of its germ- 
plasma. 





THE TOTAL ECLIPSE OF LAST AUGUST IN 
JAPAN. 


T HE eclipse has come and gone, and our little party is 

on its way home with a few papers and a small box 
of glass plates—a rather meagre showing for the hard 
work of our summer months. Although we were so un- 
fortunate as to have uninterrupted cloud throughout the 
entire duration of the eclipse, our expedition to Japan has 


| not been so dismal a failure all told. Apart from sundry 





observations of minor importance contributed by volun- 
teer observers at scattering stations for whom I had pre- 
pared instructions, Dr. W. J. Holland, who joined the 
Expedition at my invitation as naturalist, has been actively 
engaged in botanical and entomological research in fruit- 
ful fields, and hasa good harvest to report. He has also 
valuable notes upon his ascent of Nantaisan, Asama- 
yama, and Nasutake (which latter he appears to have 
been the first foreigner to ascend) ; while the separate 


| expedition to the summit of Fuji-san (12,400 feet), which 


I had the pleasure to carry out under the auspices of the 
Boyden Fund of the Harvard College Observatory, and 
on which I had the highly-valued co-operation of Dr. E. 
Knipping, Meteorologist of the Japanese Weather Service, 
resulted, among other things, in the determination of its 
rare fitness as a site for astronomical observation—of 
which more elsewhere. 

With reference to the preliminaries of the Eclipse Ex- 
pedition it is necessary to state that early in the present 
year the trustees of the Bache Fund of the National 
Academy of Sciences, Washington, made a grant to Prof. 
Newcomb, the Superintendent of the Nautical Almanac, 
for observing the total solar eclipse of August 19, 1887. 
Prof. Newcomb determined the general lines of research to 
be undertaken, decided upon locating the observing- 
station in Japan, and placed me in charge of the Expedi- 
tion. After some weeks of preparation in Washington 
and elsewhere, I set out for Japan on June 9, and arrived 
in Yokohama a month later. There was no small diffi- 
culty attending the definitive location of the instruments 
for observing the eclipse, owing to the deficiency of precise 
meteorological information regarding the region of the 
shadow-path. All existing data were kindly placed at my 
disposal by the officers of the Japanese Government, and 
several of the departments contributed in other ways to 
the assistance of an expedition which, had the skies been 
favourable, could not have failed of entire success. 

Going northward from Tokio along the line of the 


| Japanese Railway Company, to the courtesy of whose 
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president, Mr. Narabara, our Expedition is deeply in- 
debted, we pass through Utsunomiya at the distance of 
65 miles, and at 113 miles reach Shirakawa, a town of 
about 10,000 inhabitants, and situate 10 or 12 miles north 
of the centre of the shadow-path. Here I found a spot 
forming, in many respects, an ideal location for an eclipse- 
station. Within a quarter of a mile of the telegraph- 
office and railway-station, and in an unfrequented part of 
the town, was the ruin of the celebrated old castle erected 
some 300 years ago, and occupied by the Abe family 
until the revolution of 1868. Permission to establish my 
station on the castle walls was given by Count Oyama, 
the Minister of State for the Army, under whose control 
this and similar castles elsewhere in Japan, formerly 
possessed by the Daimios, now are. The massive walls 
rise to a height of about 80 feet above the surrounding 
plain, and afford a capital foundation for the instrumental 
equipment—not to say the seclusion so desirable in the 
mounting and adjustment of delicate apparatus. Of the 
mountain-range 25 or 30 miles to the west and north- 
west, and its cloud-creating propensity, we had apparently 
little need for fear—in fact, a month’s residence in the 
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castle gave us a large proportion of afternoons on which 
an entirely satisfactory record of the eclipse in all its 
stages could have been secured. 

Our main instrument was a horizontal photoheliograph of 
nearly 4o feet focal length, with which we hoped to expose 
100 plates during the partial phases of the eclipse ; but | 
had determined also to attempt coronal photography 
with the same instrument, hoping to obtain eight or ten 
negatives of the corona of such size that subsequent 
enlargement would be undesirable. At the focus of this 
telescope the sun’s image has a diameter of 4% inches, 
and dry plates 17 X 20 inches had been provided for this 
work. Also an extra mirror, finely silvered by Brashear, 
was taken along for the heliostat, to replace the un- 
silvered mirror ordinarily employed, shortly before totality 
came on. After the special modifications of the ex- 
posing-shutters and plate-holders had been made, and a 
light-proof tube or camera the whole length of the tele- 
scope had been constructed, periodic drill for the work of 
eclipse-day was at once begun. For some minutes imme- 
diately before the beginning and after the end of totality, 
the partial phase exposures were to be made every fifteen 





seconds, while the large plates for the corona, with 
exposures varying from one second to sixty-four seconds, 
were to be handled as rapidly as possible: we found that 
there was a loss of about five seconds between the plates, 
or something like one-sixth the entire duration of totality. 
With a very efficient photographic corps, and the drill 
which we all underwent, I had the best of reasons for 
anticipating complete success. 

As was foreseen, too, we found in photographing arti- 
ficial crescents—very slender ones—that no image of the 
plumb-line appeared on the plate; there was thus no 
initial line of reference for the measurement of position- 
angles. Mr. Hitchcock, whom I appointed photographer 
of the Expedition, undertook a variety of experiments to 
overcome this difficulty, and with entire success; the 
form of apparatus finally adopted will be detailed in the 
report of the Expedition. ‘To assist in the operations of 
the photographic house, we were fortunate in securing 
the services of Mr. Ogawa, of Tokio, a Japanese photo- 
grapher of wide experience, and Dr. Y. May King, of 
Amoy, also a highly-skilled manipulator. 

As wet plates appeared to me preferable in many ways 


to dry ones for the partial phases, Mr. Hitchcock and 
Mr. Ogawa instituted a thorough series of experiments in 
the preservation of sensitized films, at first with glycerine, 
and subsequently more successfully with sugar. The 
results of this work made the wet plate, with its fine- 
grained film, as available for rapid manipulation in the 
photography of celestial phenomena as the dry plate has 
hitherto been found to be. It was shown that the plates 
might with entire safety be removed from the sensitizing 
bath from two to four hours before exposure and develop- 
ment, if treated with the sugar preservatives, and prope! 
precaution was taken to keep the films from drying. The 
details of this process will be embodied in the report of 
the Expedition. As an extreme test we exposed, on the 
day after the eclipse, a box of the plates which had been 
sensitized and preserved for eclipse-work some twenty-six 
hours previously, and found that they gave sun-pictures 
photographically perfect. 

In compliance with orders issued by the Secretary of 
the Navy, two officers from the Asiatic squadron, Lieut. 
Southerland and Chief-Engineer Pemberton, of the 

| U.S.S. Monocacy, reported to me for eclipse-duty on 
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my arrival in Yokohama, and their services were zealously 
and most effectively rendered. In addition to his work 
ag executive officer, I placed Lieut. Southerland in 
charge of the 9-foot coronagraph, sent out by the Picker- 
ings from the Harvard College Observatory. The 
objective of this instrument was the 7}-inch Clark glass of 
the equatorial of my own Observatory at Amherst, while 
the dry plates, with the instructions for their manipula- 
tion, were identical with those furnished by the Picker- 
ings to Prof. Young, who carried to his Russian station a 
63-inch Merz glass, also lent from the larger transit- 
instrument of Amherst College Observatory. 


with a clear sky during totality ; but, if he was, it is the 
more regrettable that clouds covered the sun at Shirakawa, 
as the first serious attempt to obtain trustworthy evidence 
of rapid changes in the corona has thereby come to nought. 
It will be many a year before another eclipse occurs with 
two stations geographically so well placed for this special 
research as were Russia and Japan. Prof. Pickering 
desired me, if practicable, to place all or a portion of the 
corona-apparatus provided by this Observatory on the 
summit of one of the mountain-peaks of which there are 
several adjacent to the centre of the shadow-path, notably 
Nantaisan, 8500 feet high. Dr. Holland made the ascent 
of this mountain about the middle of July ; but his report 
of its difficulties, together with the highly probable cloudy 
condition of the summit during the eclipse, led me to 
abandon farther consideration of this mountain ; while the 
other peaks were too far removed from Shirakawa to 
permit of occupation with the time and assistance at my 
disposal. The remainder of Prof. Pickering’s apparatus 
was therefore mounted alongside the photoheliograph at 
the central station ; the double coronagraph, two 5-inch 
lenses of about 3 feet focus, being operated by Dr. Ames, 
U.S. Navy, while Dr. D. B. McCartee attended to the 
exposures with the 4-inch short-focus camera, and Mr. 
C. R. Greathouse to the exposures of plate-holders for 
determining the actinic effect of the coronal light. 

The valued service of Mr. Pemberton is worthy of 
special mention here in rendering the photoheliograph less 
unwieldy for rapid work than I had found it formerly. By 
means of an ingeniously-devised system of cords and 
pulleys, led from the heliostat into the photographic 
house, the reflecting mirror was placed under the 





I have not | 
yet been able to learn whether Prof. Young was favoured | 


| 


by the German Meteorological Conference for the observers 
in Russia. On the north-west corner of the castle wall I 
stationed Mr. K. Acino, a student of astronomy in the 
University, to make detailed and precise observations of 
the diffraction bands, and to observe if possible the sweep 
of the lunar shadow across the extensive rice-fields 
below. 

The purely eclipse results of the work at Shirakawa 
were disheartening in the extreme. The forenoon gave 
us a perfect sky, with no indication whatever of approach- 
ing cloud: all were confident of entire success. But 
about an hour before the time of first contact, a slender 
finger of cloud began to rise from the west, coming at 
first directly above the summit of Nasutake, a volcano 
about 25 miles away, and which had sprung into un- 
wonted activity during the past night, belching forth for 
hours enormous volumes of smoke and steam. The sun 
was entirely invisible during the first half-hour of the 
eclipse, when a brief interval of partly clear sky gave 
time for adjusting the heliostat and making ten or twelve 
exposures. The sun being very faint, only five of these 
photographs are available for measurement ; and these 
were the only pictures that could be taken with the photo- 
heliograph. The dense clouds, leaving a large clear 
area most of the time about the zenith, lay over the sun 
until the eclipse was past, save only a moment shortly 
after totality, when there was a partial clearing, but too 
brief, and the sun too faint, to allow of the necessary 
adjustment of the reflecting mirror. 

As totality drew near, it suddenly occurred to me that 
a good observation of second contact might be possible 
by watching for the approach of the moon’s shadow 
among the clouds ; but my attempt to do this failed, the 
light appearing to me too much diffused to permit of any- 


| thing better than a rough approximation to the time of 


contact. I found subsequently among Mrs. Todd’s notes 
of the eclipse that totality appeared to her to come on, 
not evenly, but as if by jerks—a phenomenon which may, 
I think, have been due to the extinction of the sun’s light 
from one cloud after another, as the lunar shadow ad- 
vanced over the north-western sky. The weather-map 
for August 19, which came to our station from Tokio the 
day after the eclipse, gave us some idea of the odds we 
had been labouring against: the sheet for 2 p.m. showed 


| clouds at all stations of the Meteorological Service ex- 


immediate and constant control of the chief astronomer | 


making the exposures: it was thus possible to dispense 
with the customary assistant at the heliostat pier for 
adjusting the mirror in right ascension and declination. 
A very simple device made it possible to see the bright 
reflected image of the sun while at my post in the dark 
room, and adjust it accurately on the plate without opening 
the exposing-slide. 

_ The importance of Newcomb’s and Langley’s observa- 
tions of the outer corona in 1878, and attempted by 
Lockyer in 1886, had not escaped me, and I had an 
occulting-disk mounted on a rod attached firmly to the 


cept one, and that far removed from the belt of totality. 
In general, the whole of the main island was obscured on 
the eventful afternoon, and a view of the eclipse was per- 
mitted only to those so fortunate as to be located in the 
line of the small apertures, here and there, through the 
general cloud area. These were numerous enough to 
enable voluntary observers, scattered over the central 
portion of the belt of totality, and for whom I had pre- 
pared instructions, to obtain a goodly number of drawings 
cf the corona. These instructions had been translated 
into Japanese, and printed and distributed through the 


| co-operation of the Department of Education and the 


gable of the photographic house, so that its shadow as | 
cast by the eclipsed sun would fall about 50 feet away, in | 


the area inclosed by the upper castle wall. 
tioned Mrs. Todd, provided with all the paraphernalia for 
seeing and sketching in their correct relations the faint 
outlying streamers of the corona. 

Of two 3}-inch telescopes lent by Admiral Yanagi, 
Hydrographer of the Imperial Japanese Navy, one was 
reserved for the optical observation of first and fourth 
contacts, and the search for intra- Mercurial planets ; while 


Here I sta- | 


the other was committed to Dr. Holland, a skilled artist, | 


with instructions to sketch as far as possible all the 
details of the corona adjacent to the solar poles. 


Mr. Nakagawa, the Director of the Naval Observatory, | 


= his assistant, made a thorough series of meteoro- 
ogical observations throughout the eclipse period, follow- 


ing thesystem elaborated by Von Bezold and recommended | 


Bureau of Geography of the Department of the Interior. 
Altogether there are something like a hundred such draw- 
ings ; but their value is uncertain until they are properly 
collated. Much the best drawing which I saw was made 
by Mr. Shuji Isawa, Chief of the Bureau of Compilation of 
the Department of Education, who was fortunate enough 
to be located in a spot in Western Japan, where totality 
was seen in a nearly cloudless sky. He has kindly 
furnished me with photographs of his drawing, one of 
which is inclosed. 

Other Expeditions in Japan fared ill also—some of them 
worse than my own. That sent out from the University 
in charge of Prof. Terao, and located a few miles south of 
Shirakawa, at Kuroiso, experienced not only heavy clouds, 
but much rain during the eclipse, and no observations 
could be made. At Sanjo, on the central line and south- 
east of Niigata, Prof. Arai, Director of the Meteorological 
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Observatory, was able to make successful exposures for 
the corona with a small telescope. It was reported clear 
during the whole eclipse at Choshi, a point on the eastern 
coast near the southern limit of total obscuration, but 
there were no observers or instruments there for scientific 
work. It was reported cloudy throughout the whole 
eclipse at Niigata; while a party of observers who had 
ambitiously climbed to the top of Nantaisan brought 
down a record of nothing but clouds and fog. On the 
whole, Japan appears to have been an uncanny spot to 
lead an eclipse-track across. Davip P. Topp. 
s.s. Port Victor, September 20. 





THE MARJALEN SEE. 

]_ ARELETS, io which the ice-crags of a glacier are 

mirrored, in which miniature bergs may be seen to 
float, are of occasional, though of rare, occurrence in the 
Alps—as for example the Lac de Ste. Marguerite, at the 
foot of the Ruitor glacier; but the Marjalen See, so 
far as I know, is unique of its kind. It is not formed at 
the foot of a glacier, either by partial occupation of a 
shallow basin worn by the ice-stream in its days of 
greater strength, or by the pounding back of the glacier 
torrent by an old terminal moraine ; but it is on one side 
of a glacier, which makes a dam across an upland glen. 
This barrier at times yields to the pressure of the 
accumulated water sufficiently to allow of its escape 
beneath the great ice-stream, and it is a recent incident 
of the kind, noticed in the 7z#es of September 30, which 
has suggested the present article. 

The Great Aletsch glacier, as is well known, is the 
largest ice-stream not only in the Oberland group, but 
also in the Alpine chain. Its upper basin is fed by the 
snows of an almost complete ring of grand peaks, the 
most conspicuous of which, enumerated from west to 
east, are the Aletschhorn, the Jungfrau, the Ménch, and 
the Viescherhérner. All these are considerably above 
13,000 feet, and there are several others, less familiar to 
the ordinary tourist, which either rise slightly above that 
elevation, or are only a very few hundred feet below it. The 
great e7smeer thus formed passes out as a single stream 
through a “gate in the hills,” between the crags of the 
Faulberg on the east and the base of the Dreieckhorn on 
the west. This gap is rather more than a mile across, and 
the glacier for several miles is not less, and is generally 
rather more, than its breadth at this place. It flows at 
first slightly to the east of south, then runs almost due south, 
and finally sweeps gradually round to the south-west. 
This deflexion is caused by the Eggischhorn, which rises 
like a great pyramid full in face of the upper course of 
the glacier to a height of 9649 feet above the sea, or 
nearly 2000 feet above the surface of the ice. At this 
spot the Miarjalen See is situated, at a height of 7710 feet 
above the sea, rather less than five miles below the 
‘**gate,” and rather more than that distance above the 
end of the Aletsch glacier. This sweeps on along the 
west flank of the Eggischhorn, until it terminates in the 
grand gorge of the Massa, at no great distance from 
the Bel Alp Hotel, a worthy rival in beauty of situation 
to that on the Eggischhorn. 

The Marjalen See is thus formed: the range of the 
Eggischhorn is continuous with that which makes the left 
bank of the Aletsch glacier, and divides its compara- 
tively unbroken surface from the narrower and more 
shattered mass of the Viesch glacier. But this range to 
the north of the Eggischhorn is deeply notched, so that it is 
possible to quit the Aletsch glacier and without ascending 
to reach a depression, barely so high as the surface of the 
ice, from which one looks down a steep slope on to the 
surface of the Viesch glacier. From this depression a 
shallow valley descends towards the west, and is barred, 
as mentioned above, by the great glacier of the Aletsch. 


‘this offshoot of the Aletsch. 


Thus a lake is formed, fed by various streamlets from 
| the slopes on either side and by the melting of the glacier 


ice. Though now the shrunken stream of the Aletsch 
glacier does not diverge towards the lake, it was no doubt 
formerly divided by the opposing mass of the Eggisch- 
horn ; then one of its arms occupied the bed of the lake, 
and after passing over the depression joined itself to the 
Viesch glacier. Somé geologists regard the basin of the 
Marjalen See as wholly due to the excavatory action of 
To myself it appears to be 
the upper part of a valley, produced in the ordinary way, 
but subsequently modified in its outlines by the rasping 
action of the glacier. 

At somewhat irregular intervals, but according to 
popular belief once in seven years, the ice-dam yields 
sufficiently to allow the pent-up waters to escape beneath 
the glacier, when the contents of the lake are discharged 
rapidly down the gorge of the Massa, and, after devas- 
tating the fields below, are poured into the Rhone, near 
Brieg. 

In the summer of 1858 I had the good fortune to see 
the Mirjalen See both full and empty. On my first visit 
I found a lake full 300 yards across at the lower end, and 














From the rocky margin on 
either side the ice arched up in a low flattened curve 
until its edge at the highest point was about 60 feet ' above 
the level of the water. From this it rose in a vertical cliff of 
almost unbroken ice, of purest white, which was mirrored 


about three times as long. 


in the still blue water below. Here and there miniature 
icebergs were floating, in colour if possible yet purer than 
the parent glacier, and above the water at the foot of 
the cliff was a band of turquoise blue. This was produced 
by the fresh surface of the ice, for the cliff is under-cut by 
the action of the water of the lake, and to this under- 
cutting the bergs are no doubt partly due. 

Next evening I revisited the spot. To my surprise all 
was changed: the lake had almost wholly disappeared ; 
the glacier cliff which the day before had been doubled 
by reflexion, was now doubled in reality, Below the 
upper zone of white ice was now a zone of more than 

? Probably the height at the present time is not sogreat. Since 1858 there 
has been a considerable shrinking in the glaciers of the Alps. When | 
visited the Marjalen See in 1881, the greatest height of the cliff did not 
appear to me to exceed 30 feet. In 1858 Prof. Ramsay found by measure- 
ment that the greatest height of the cliff above water was 60 feet, and the 
greatest depth of the lake at its foot 97 feet(‘‘ Peaks, Passes, and Glaciers, 
1st series, p. 461). 
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equal thickness of the most exquisite blue ; on the dry 
bed of the lake were stranded the bergs which the day 
before had floated in its waters, and we could now 
appreciate their true size. One whose shape we had 
greatly admired now appeared even more beautiful with 
its fantastic pinnacles and blue recesses. It was, I esti- 
mated, from 30 to 40 feet high, nearly as wide, and con- 
siderably longer. Two cubical masses on the opposite 
shore were in colour the most lovely turquoise blue that I 
have ever seen. These, no doubt, on the previous day 
had appeared as mere slabs on the surface. The bed of 
the lake was covered with a fine mud, on which were 
numerous tracks or castings, which I attributed to a 
worm. I did not see any shells, so that probably no 
mollusks live in the chilly waters of the Marjalen See.! 

The ice in this part of the Aletsch glacier is compara- 
tively little crevassed. This permits the glacier to act as 
a dam ; the drainage of the lake is no doubt due to some 
accidental rupture which opens a communication, quickly 
enlarged by the running water, with the sub-glacial drain- 
age of the glacier. 

A traveller in August 1872 was so fortunate as to see 
the actual escape of the water at the lower part of the 
glacier. He describes it as follows? :—“ It was 4.50 p.m. 
when we arrived (at the Bel Alp Hotel). The domestics 
drew our attention to a sound like the roar of a cataract, 
which seemed to descend the Aletsch. Fora time the 
sound was sub-glacial, but a yellow torrent at length ap- 
peared on the opposite side of the glacier, smoking and 
roaring as it tumbled down the declivities of ice. The 
front of the torrent soon appeared opposite to the Bel 
Alp, carrying every movable thing along with it. Wish- 
ing to get near the torrent, I descended rapidly to the 
glacier, crossed it, and succeeded in getting quite close 
to the rushing water. Everywhere impetuous, it was 
divided into spaces of tolerably uniform slope, separated 
from each other by steep and broken declivities, down 
which the water plunged with tremendous fury. At the 
base of one of these falls it was met by a kind of reflect- 
ing surface, by which the rhythmic character of the motion 
was finely revealed. The water here was tossed upwards 
in a series of vast parallel fans, carrying with them ice- 
blocks and stones, and breaking above into a spray as 
fine as smoke. A bend of the glacier came in for the 
lateral portion of this spray, and over it the rounded blocks 
of ice and the stones were showered like projectiles. The 
sound of the torrent had not abated at bed-time, but this 
morning all is quiet, and no water is to be seen in the 
temporary channel.” 

This sudden discharge of so great a body of water, in 
addition to damaging the fields immediately below, very 
considerably raises the level of the Rhone. On the last 
occasion, September 4, the writer quoted at the beginning 
of this article states that “ the level of the Rhone rose at 
Brieg 53 feet, from about 34 feet to 9 feet, and at Sitten 
4 feet, from 64 feet to 104 feet. The greatest rise ob- 
served since the regulation of the Rhone from the same 
cause took place on July 19, 1878, and although it was 
then at Brieg only 5 feet, and at Sitten only 3 feet, it was 
considered a very fortunate circumstance that the event 
took place at a very low level of the Rhone for the 
season.” He adds that to avoid such a danger in future 
it 1s proposed to enlarge greatly a channel which many 
years since was cut through the moraine stuff overlying 
the rock east of the lake, and so provide an outlet towards 
the Viesch glacier. By this ‘‘the volume of its waters will 
be reduced to about half what it is at present (10,000,000 


Ip, 2. Pi . 
ui P aes found the temperature of the water near the ice-cliff to be 


5 J. T. quoted from the 7zmes in Alpine Journal, vol. vi. p. 100. 
p An account of this is given by F. V. Salis (¥ahrb. Schweiz. Alpenci. 
i bi P. 549. The discharge on this occasion was at first slow. It 
d = at 8a.m. July 18; by 4 p.m. the lake had sunk 1 metre ; during the 
arkness it sank 4 metres, and by 3 p.m. most of the contents were gone. 


It was estimated that only 700,coo cubic metres of water out of 10,000,000 
remained. 





cubic metres).” So that future travellers will not see the 
Marjalen See in its full beauty. The lake formed by the 
advance of the Gétroz glacier, in the upper part of the 
Dranse valley, the bursting of which in 1818 wrought 
such fearful devastation, may be regarded as to some 
extent a parallel case with the Marjalen See, of a more 
temporary nature, but on a grander scale. 

In Sir Charles Lyell’s “ Principles of Geology” (chap- 
ter xvi.), and again in his “Antiquity of Man” (chapter 
xiv.), are notices of the Marjalen See, and of some beach 
terraces formed by its waters. He regards it as illustra- 
tive of the celebrated parallel roads of Glenroy, but, though 
this explanation has found very general favour with 
geologists, I must confess myself unable to accept it. 
But into this thistle-bed of controversy I must not permit 
myself to wander. T. G. BONNEY. 





THE BACILLUS OF’ MALARIA. 
A PAPER of unusual interest in relation to the ques- 
tion of the agency of microphytes in the production 
of disease will shortly appear in Prof. Cohn’s botanical 
Bettrage (vol. v. part 2). For many years the efforts of 
pathologists have been directed in this relation to the 
subject of malaria. The local conditions which determine 
the “ endemic” prevalence of ague have been studied with 
considerable exactitude. They are such as to indicate 
very clearly that the material cause of intermittent fever, 
although it is generated in the soil, acts through the air. 
The fact that its influence is restricted within very narrow 
limits of distance from its source indicates that it is not 
diffusible like a gas or vapour, but consists of particles 
which, on various grounds, are surmised to be living 
organisms of extreme minuteness. Can this be esta- 
blished on evidence which will bear criticism ? 

All will remember that in 1879 Tommasi Crudeli pub- 
lished (in conjunction with Prof. Klebs) observations 
which tended to show that in malarious districts a Bacil- 
lus inhabits the soil which can be cultivated so as to 
yield a product capable, when inoculated, of producing 
in animals a fever of intermittent type, accompanied by 
the anatomical characteristics of malarious infection. 
Subsequently it was found by several observers that, 
during the cold stage of ague, spore-containing Bacilli, 
conjectured to be identical with those of Crudeli, are to 
be found in the blood. 

These results have been received by pathologists with 
much misgiving, partly because the experimental proofs 
appeared inadequate, partly because other observers 
failed in their endeavours to verify them. Dr. Schiavuzzi, 
a medical practitioner at Pola, on the Adriatic, appears 
to have been more fortunate. Following the methods of 
Dr. Koch, he has sought for organisms in the air of the 
malarious district near the town in which he resides, and 
with such success that he is able, in repeated observa- 
tions, to obtain without fail pure cultivations of a Bacillus 
which is not only indistinguishable as regards its structure 
from that of Crudeli, but also produces in animals the 
characteristic symptoms and pathological changes which 
belong to ague. ‘The first communication of Dr. Schia- 
vuzzi’s results was made to the Accademia dei Lincei 
more than a year ago (see Rendiconti, vol. ii. 1836, 
April 4), but excited very little attention. It so hap- 
pened that in the course of the past summer Prof. 
Cohn visited Pola, and so became acquainted with Dr. 
Schiavuzzi, who, during the present year, has been pur- 
suing his investigations. In consequence, Prof. Cohn 
has been able to repeat the Pola experiments in his own 
laboratory at Breslau, and, so far as possible, to confirm 
the discovery. The writer had the opportunity, a short 
while ago, when Prof. Cohn was in England, of reading 
the proofs of Schiavuzzi’s paper, and of seeing the very 
perfect photographs of the Bacillus which have been made 
of it at Breslau. 
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Although it may be admitted that evidence of a more 
conclusive kind than any which has been offered by Dr. 
Schiavuzzi is required to establish the truth of his infer- 
ence, yet there seems to be good reason for thinking that 
he has approached much nearer to a solution of the 
question than any of his predecessors. j. B.S. 





NOTES. 

AT the meeting of the Academy of Sciences, Paris, on the 
17th inst., Admiral Mouchez spoke of the preparations which 
are being made for executing the photographic charts of the 
heavens. Ten of the photographic telescopes, seven by MM. 
Henry and Gautier, of Paris, and three by Sir H, Grubb, of 
Dublin, are expected to be finished by the end of 1888 and 
forwarded to various observatories in France, Spain, South 
America, and Australia. With the promised co-operation of 
England, the United States, and Russia, it is hoped that a good 
beginning will be made in 1889, and that the vast undertaking 
will be completed within the time anticipated by the Interna- 
tional Congress of last April. 


Prors. CAYLEY, F.R.S., ANDM. J. M. HILt retire from the 
Council of the London Mathematical Society. 
selected by the Council for submission to the Society at its 
annual meeting (November 10), are those of Mr. A. Buchheim 
and Dr. J. Larmor. The De Morgan Medal, which we have 
already announced as awarded to Prof. Sylvester, F.R.S., will 
be presented to him at the aforesaid meeting. 


The new names 


will 
be eighty years of age, and a good many men of science in 


On December 8 next, Herr Friedrich Traugott Kiitzing 


Germany are anxious to give emphatic expression on the occasion | 


to their respect for his character and their appreciation of his 
labours. Herr Kiitzing was one of the first to recognize that the 
best material for the study of cells and their life is provided by the 
simplest plants ; and the results of his researches are well known 
to all biologists. It is proposed that a gift of some kind shall be 
presented to him on his eightieth birthday, and an influential 
Committee has been appointed to make the necessary arrange- 
ments. If any English students of biology would like to 
associate themselves with their German colleagues in this 
matter, they should communicate with the secretary of the 
Committee, Herr Otto Miiller, 44 K6thenerstrasse, Berlin, W. 


M. NOLAN, student at the Geological Laboratory of the Sor- 





bonne, has been intrusted by the French Ministry of Public | 


Instruction with a mission to study the geology of the Balearic 
Islands. 


A NOTIFICATION in the Calcutta Gazette states that the 
Maharanee of Cossimbazar has given twenty thousand rupees 
for the promotion of technical education in the Moorshedabad 
district. The donor of this munificent sum proposes that five 
thousand rupees shall be spent in purchasing the necessary 
apparatus and instruments. The interest on the remainder is 
to be devoted to endowing a class in the Berhampore Collegiate 
School, and establishing classes in connexion with the college 
The 
Lieutenant-Governor of Bengal accepts the gift, and approves of 
the scheme proposed by the Maharanee. 


class in some of the neighbouring elementary schools, 


AN interesting address on English and foreign technical educa- 
tion was delivered last Saturday by Prof. Silvanus Thompson, 
at the Aldingham Institute, a school of technical education in 
Goldington Crescent, St. Pancras. In the course of his address 
Prof. Thompson drew attention to the fact that in Berlin there 
is a great State-aided institution in which every known industry 
is taught. This institution he described as a large building—as 
big as Buckingham Palace, if not quite so beautiful—standing 





on a site of about 12 acres. It had something like 500 room; 
for technical teaching, and, in fact, was a perfect college, with 
a good library. He believed that the entire cost of that estab- 
lishment had been about £960,000. It was a building which 
had cost about the same amount as one of our ironclads. The 
entire maintenance of the institution was about £38,000 per 
annum ; but that expenditure and the original outlay were re- 
couped by the well-to-do character of those who had passed 
through its teaching, and thus had become useful members of 
society instead of drags upon the country. For such a country 
as England a site not of 12 acres but of 40 acres would be 
required. 


be 
It might cost £4,000,000 to build and £100,000 a 
year to maintain, and from the results which would follow it 
would be cheap at the price, for it would enable us to obtain 
every possible requirement of life from our own handicraftsmen, 
instead of having to go to foreign countries for what we need. 
It would do more, for the superiority of English workmanship 
would cause fresh demands to be made from us, not only 
throughout our own colonies, but from foreign countries also. — 


THE Geodynamical Committee of the Italian Meteorological 
Society held meetings at Aquila from September 6 to 8. A pre- 
liminary meeting had been held at Florence in May last to 
prepare the work of the present one. The object was to formu- 
late practical and uniform directions for the seismological re- 
searches undertaken by the Society, and to deduce from our 
actual knowledge rules to be followed in the construction of 
houses, so as to diminish the risk of damage in earthquakes 
and undulatory motions. M. Bertelli, of Florence, explained 
the theory of his new bifilar instrument for determining the 
least tremors of the earth, and he was invited to prepare direc- 
tions for its construction, erection, and use, to be added to the 
report of the discussion. He also_described his apparatus for 
the protection of telephones from lightning. The choice of a 
type of seismograph was the subject of a long discussion, and a 
Committee was nominated for the study of this very important 
question. The consideration of the best mode of collecting, 
discussing, and publishing the seismic and micro-seismic obser- 
vations now being made in Italy was referred to the same Com- 
mittee. On the consideration of the rules to be followed in the 
construction of buildings, M. de Rossi, of Rome, indicated the 
further observations which ought to be made. MM. Denza, De 
Giorgi, Roberto, Bertelli, and Galli also took part in the dis- 
cussion. The resolutions adopted will be printed, and distributed 
to the various municipalities for the instruction of the persons 
This meeting of students of seismology is the first 
The Secretary of this enterprising 


concerned. 
that has been held in Italy. 
Society is Dr. O. L. Bianco. 
Tue other day the Committee of the Chester Society of 
Natural Science passed a resolution, which was entered in their 
minutes, expressing their deep sense of the loss the Society had 
sustained through the death of Mr. John Price, which took place 
on Friday, the 14th inst. He had reached the ripe age of eighty- 
four. Upwards of forty years ago, when residing at Birkenhead, 
Mr. Price occupied himself with the fauna of the Birkenhead 
shore, and the value of his researches was recognized by 
various scientific investigators of acknowledged eminence. The 
last of his observations on the shore were embodied in a paper 
on the pluteus of the starfish, read before Section D of the 
British Association meeting at Liverpool in 1852. ‘lo the Pro- 
ceedings of Section D of the British Association he contributed 
papers from time to time at subsequent meetings. Having 
settled at Chester in 1858, Mr. Price was soon the means of es- 
tablishing in the city a Society for the study of natural history. 
Ten years later, after tie appointment of the late Charles 
Kingsley to a canonry in the Chester Cathedral, this Association 
was merged in the present Society, founded by Mr. Kingsley, 
who was one of Mr. Price’s intimate friends. Mr. Price accepted, 
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— 
and retained until his death, the position of Chairman of the 
Botanical Section of the Society. The resolution to which we 
have referred concludes as follows: ‘‘ We shall miss from our 
meetings and excursions his venerable form, his familiar voice, 
and his wise counsels, but the name of ‘Old Price’ is one which 
will ever live in the Society as that of one of our revered fathers, 
and one of Nature’s truest disciples and humblest and most loyal 


children.” 


THE last number of the Journal of the Royal Asiatic Society 
N.S. vol. xix.) contains a short paper by Prof. de Lacouperie 
on the Miryeks, or stone men of Corea. These are huge half- 
length human figures, carved in stone, and looked upon as relics 
of a religion of former times. Those described by Mr. Carles in 
his paper on Corea, read before the Royal Geogaphical Society 
last year, are about 25 feet high, cut out of some large boulders 
in the middle of a fir wood in a hill-side. The largest hitherto 
known is at Unjin, and is shown in a plate prefixed to the 
paper. It stands about 62 feet high ; and the body and head 
resemble those of the idols in Buddhist temples. A column 
about 10 feet high runs up from the head, giving support to an 
oblong slab about the same length; on this stands a smaller 
column supporting another slab, and from the corners of the two 
bells are pendent by chains. Prof. de Lacouperie points out some 
peculiarities about the word Miryek, and suggests that perhaps it 
is not Corean at all ; it may have existed in Corea in its special 
adaptation to the huge stone statues, without having preserved 
its original meaning previous to the adoption of Chinese 
characters. If this be correct, it implies that the religion which 
produced the erection of the statues was then forgotten or in the 
shade. They might, he suggests, be due to an early spread of 
Buddhism in Corea. But it is evident that we must know more 
of that country before the origin of these curious survivals is 
clearly explained. 


ANOTHER contribution to our knowledge of the group of beau- 
tiful dye colouring matters known as safranines has just been 
published in the current number of the Comptes rendus by MM. 
Barbier and Vignon. It has been known for some time that the 
nitroso-derivatives of the tertiary aromatic monamines in acting 
upon the primary monamines give rise to colouring matters, 
but their nature has hitherto remained undetermined. MM. 
Barbier and Vignon, however, in the light of their previous 
work, set out to explore this interesting side group of substituted 
safranines, with the following successful result. Starting with 
para-nitroso-dimethyl aniline, CgHsNON(CHs)., they studied 
the action of one equivalent of its hydrochloride upon one 
equivalent of aniline in alcoholic solution, and found that a re- 
action occurred sufficiently violent to boil the alcohol. Eventually 
the product dissolved, forming’a solution at first yellow, afterwards 
gradually changing to brown, and finally to bright violet-red, 
which on cooling deposited a solid. After filtration, washing, and 
repeated recrystallization this solid was obtained pure in brilliant 
brown crystalline spangles. Analysis showed that its composi- 
tion was CigHy)N4, and from its reactions there can be little 
doubt that it is tetra-methyl diamido-azo-benzene. It is not very 
soluble in water, but, as is characteristic of all the safranines, is 
soluble in concentrated acids, forming deep-red or violet solutions. 
This, however, is not the only substance formed during the above 
reaction, for sodium chloride precipitated from the violet mother- 
liquor a second crystalline colouring matter, which turned out to 
be identical with the well-known dimethyl phenylene safranine, 
CoH Ny. The formation of this latter body helps to explain 
the course of the reaction, which probably runs as follows: 
3{CeH,NON(CH;),HCl] + 2C,H;NH, = CygHyNy + 
CoH, sNsHCl + 3H,O + 2HCl. The work of MM. Barbier 
and Vignon, and of all other workers in this direction, is the 
more interesting inasmuch as it combines industrial utility with 








the advancement of pure chemistry, on the one side handing 
over new materials to the manufacturer, and on the other new 
facts to the already irnmense number which stand to the credit 
of the last few years. 

THE Zimes reprints, from a document issued by the Berlin 
Bureau of Statistics, some interesting information about what is 
called ‘‘the motive force of the world.” It appears that four- 
fifths of the engines now working in the world have been con- 
structed during the last twenty-five years. France owns 49,590 
stationary or locomotive boilers, 7000 locomotives, and 1850 
boats’ boilers ; Germany has 59,000 boilers, 10,000 locomotives, 
and 1700 ships’ boilers ; Austria 12,000 boilers, and 2800 loco- 
motives. The force equivalent to the working steam-engines 
represents—in the United States, 7,500,000 horse-power; in 
England, 7,000,000; in Germany, 4,500,000; in France, 
3,000,000 ; and in Austria, 1,500,000. In these figures the 
motive power of the locomotives is not included, whose numbei 
in all the world amounts to 105,000, representing a total of 
3,000,000 horse-power. Adding this amount to the other 
powers we obtain the total of 46,000,000 horse-power. <A steam 
horse-power is equal to three actual horses’ power ; and a living 
horse is equal to seven men. ‘The steam-engines of the world 
represent, therefore, approximately the work of 1,000,000,000 
men, or more than double the working population of the earth, 
whose total population is supposed to amount to about 
1,455,923,000 inhabitants. Steam has accordingly trebled 
man’s working power. 

In the report presented at the eighteenth meeting of the 
Sunday Lecture Society it is stated that the attendance at the 
lectures during the last session was less than in the previous 
year. The Committee also announce that the accounts show an 
increased balance against the Society. On the other hand, they 
note with pleasure that good progress is being made by kindred 
associations in various parts of the country. 

A SERIES of elaborate ‘‘ geological studies,” relating to the 
Dutch West Indies, by Prof. K. Martin, of the University of 
Leyden, is being issued by E. J. Brill, of Leyden. These ‘‘studies”’ 
embody the results of researches which Prof. Martin himself has 


carried on. In the first instalment, which has just been issued, 


he deals with the geology of Curacao, Aruba, and Bonaire. 


This instalment consists of 140 handsome, well-printed pages, 
and is illustrated by three coloured geological maps, two plates, 
and thirty-six woodcuts. 

A VALUABLE “Statistical Atlas of India,” prepare1 for the 
Colonial and Indian Exhibition, 1886, and printed at Calcutta, 
may now be obtained at Mr. Edward Stanford’s, Charing Cross. 
The object of the work is to give a general idea of the character 
of the country, its inhabitants and agriculture, with the addition 
of such statistics as may serve to illustrate commercial and educa- 
tional progress. The maps have been prepared and printed in 
the office of the Surveyor-General of India at Calcutta, under 
the special supervision of Colonel Waterhouse and Major 
Strahan; and the chapters are by writers specially conversant 
with the subjects with which they deal. 

Messrs. CASSELL AND Co, have ready a new and enlarged 
edition of ‘* Colour,” a scientific and technical manual treating 
of the optical principles, artistic laws, and technical details 
governing the use of colours in various arts, by Prof. A. H. 
Church ; and cheap editions of ‘‘ The Fresh-water Fishes of 
Europe,” by Prof. H. G. Seeley, F.R.S., and ‘ Short Studies 
from Nature,” a series of familiar papers, by eminent authors, 
on interesting natural phenomena, with full-page illustrations 
and diagrams. 

New catalogues of scientific books have just been issued by 
Messrs. Macmillan and Bowes, Cambridge, Messrs. Dulau and 
Co., London, and Mr. W. P. Collins, London. 
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THE Cambridge Scientific Instrument Company have published 
a descriptive list of ‘‘ anthropometric apparatus,” consisting of 
instruments for measuring and testing the chief physical charac- 
teristics of the human body. This list cancels those previously 
issued. The instruments have been designed under the direction 
of Mr. Francis Galton. 

A BIOLOGICAL and Microscopical Section has been formed 
in connection with the Cardiff Naturalists’ Society, with Dr. 
C. T. Vachell, M.D., as President, and Prof. W. N. Parker as 
Hon. Sec. The inaugural meeting was held on Thursday even- 
ing, October 20, in the Biological Department of the University 
College, when papers were read on the work of the Section by 
the President and Hon. Sec. The objects of the Section are 
stated to be the promotion of the study of biology generally, 
but more especially of the local flora and fauna, including marine 
as well as land forms. 


Ir is announced that the following lectures will be delivered 
at the Royal Victoria Hall, Waterloo Bridge Road. November 1, 
Mr. A. H. Gilkes, ‘‘ The First Napoleon;” 8th, Mr. W. L. 
Carpenter, ‘‘ Heat” (experiments by means of the projection 
lantern) ; 15th, Dr. H. W. Crosskey, ‘‘ Early Changes in the 
Earth’s Surface and how we get our Knowledge of them ;” 


22nd, Sir John Lubbock, M.P., *‘ The Habits and Ideas of | 


’ 


Savages ;” 29th, Mr. W. F. Donkin, ‘‘ Mountain Climbing in 
Switzerland and the Caucasus;” December 6, Prof. Boyd 
Dawkins, F.R.S., ‘“‘A Bit of Coal;” 13th, Dr. W. D. 
Halliburton, ‘‘ The Eye, and how we See.” 

THE additions to the Zoological Society’s Gardens during the 
past week include two Nisnas Monkeys (Cercopithecus pyrrho- 
notus) from West Africa, presented by Mrs. Benett Stanford ; a 
Cebus fatuellus) from Guiana, presented by 
Mr. Edward A. B. Pitman; a Dusky Ichneumon (erfestes 
pulverulentus) from South Africa, presented by Mr. L. G. 
Morrell ; a Three-striped Paradoxure (Puradoxurus trivirgatus) 
from India, presented by Mr. J. Millar; a Buzzard (Buteo 
vulgaris), British, presented by Mr. F. Austen; a Pennant’s 
Broadtail (Platycercus pennanti) from New South Wales, pre- 
sented by Mrs. Brooks; a Common Chameleon (Chameleon 
vulgaris) from North Africa, presented by Mr. Absell; two 
Burrowing Owls (Sfeotyto cunicularia) from South America, 
presented by Mr. John Clarke Hawkshawe, F.Z.S. 


Brown Capuchin 





THE PARALLAX OF & 2398.—In the Astronomische Nach- 
vichten, No. 2676, Dr. E. Lamp, of Kiel, has published a 
determination of the parallax of the brighter component of this 
pair (to which his attention was attracted by their large proper 
motion) referred to two neighbouring stars derived from a series 
of differences of declination observed with the refractor and 
filar micrometer of the Kiel Observatory between February 1883 
and April 1885 ; the value of the parallax deduced from this 
discussion being 0°34. Wishing to verify this result, Dr. Lamp 
has made with the same instrument, between May 1885 and March 
1887, a further series of measures of differences of declination of 
each component of = 2398 (= D.M. + 59°, No. 1915, mags. 
8:2 and g’o respectively) referred to three comparison-stars : viz. 
D.M. + 59°, No. 1911, mag. 70; D.M. + 59°, No. 1913, 
mag. 9°4; and D.M. + 59°, No. 1918, mag. 7°8; and has pub- 
lished the results of his discussion of these measures in Nos. 
2807-8 of the above-mentioned periodical. The following 
tabular statement gives for each series of observations the result- 
ing parallax deduced from the differences of declination between 
each component of the double star and each of the above- 
mentioned comparison-stars :— 


Period. Component. ™ T, 7; —s. 
1883-84... 2 _ , +0°2958 ... +0°3801 46 
1884-85... 3 . — ... +0°2517... +0°4628 44 
1885-87... 3, ... +0°3601 ... +0°2656 ... +0°4303 73 
1885-87... 2%, ... +0°3808... +0°2636 ... +0°4199 73 





It would appear from this that Comparison-star No. 2 has 1 
sensible parallax relative to Comparison-stars Nos. 1 and 3, and 
we hope that Dr. Lamp will proceed to investigate it indepeni- 
ently. Meanwhile, combining the results obtained from the 
three stars, the mean parallax is— 


for z, = 0°3§20 * 0'0140 
and for 3, = 0°3548 + 00131, 
or the mean parallax of the system = 2398 = 0’°353 + o’‘or4. 


NEw MINorR PLANET.—A_ new minor planet, No. 271, was 
discovered on October 13 by Dr. Knorre, of Berlin. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 OCTOBER 30—NOVEMBER 5. 
(HOR the reckoning of time the civil day, commencing at 

Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on October 30 
Sun rises, 6h. 52m. ; souths, 11h. 43m. 46°2s. ; sets, 16h. 36m. : 
right asc. on meridian, 14h. 17°7m.; decl. 13° 47' S. 
Sidereal Time at Sunset, 19h. 11m. 
Moon (Full on October 31, 22h.) rises, 16h. 38m. ; souths, 
23h. 12m.; sets, 5h. 58m.*: right asc. on meridian, 
th. 47°3m.; decl. 6° 0’ N. 


Right asc. and declination 


Planet. Rises. Souths. Sets. on meridian 

m. h. m. h m h. m. 
Mercury. 9 21 eg 00 ... 87 BS x: 15-499 %. 2. $5. 
VO... 3 Ba & Bua HH ws 1 Os... O25R. 
Mars SS a, BU a BS COS... HAT. 
Jupiter... 7 31 ... 12 14... 10 57 ... 14 48°3 15 17S. 
am... 26... 6 2.13 O.. 237 19 2N. 
Uranus... 4 42 ... 10 20... 15 58 a 579 ... §& SS 
Neptune. 17 36"... 118... 9 0 3 49°8 ... 138 18 N 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 
Occultations of Stars by the Moon (visible at Greenwich). 


Corresponding 
angles from ver- 


Oct. Star. Mag. Disap. Reap. tex to right for 
inverted image. 

h. m. h, m. e o 

30 ... 33 Ceti £§a oe. te ow ER 
30 ... 35 Ceti Ow PH. F 3 «a SS 

Nov. 
1... pw Ceti s teh ww £28. 3 . OSS 
3 .. BAC. B9g2 ... GG... £19... £W -. B17 235 
3 75 Tauri 6 641... 7 2! 89 «5 
Variable Stars. 
Star. R.A. Decl. 
hm. ‘ h. m. 

U Cephei © 52°3 ...81 16 N... Nov. 2, 3 10 ™ 
o Ceti £259... 3 OR. -“— M 
T Arietis 3420 ...17 28... »« & m 
n Geminorum 6 81 22 32.N. ... Oct. 30, M 
¢ Geminorum 6 57°4...20 44N.... 5, 30 4 Om 
Nov. 3, 4 od 

U Hydre 10 330... 93 OS... oo & n 
| S Corone ... a6 269... Ha7h.... » m 
V Ophiuchi ... 16 20°S ... §9 20 S.. ... Oct. 31, M 
W Herculis... ... 16 31°2 ... 37 34 N.... Nov. 4, m 
U Ophiuchi... ore .. tas... ~~. & +3 

and at intervals of 20 8 

B Lyre... 18 45°9 ... 33 14 N. ... Nov. 2,22 0 m, 
n Aquilz ws MO... OCR... + | OC OM 
W Cygni ~ - ) foe | ee I, m 
§ Cephei Save. 7em. ». & 3 OP 





M signifies maximum ; #z minimum ; 7, secondary minimum. 





GEOGRAPHICAL NOTES. 


LIEUT. WISSMANN, the well-known African explorer, has 
arrived at Brussels from his journey across Africa. He was 
accompanied as far as Nyangwé by Lieut. Le Marinel, the route 
followed being different from that traversed by Wissmann on his 
first journey. He did not, however, succeed in penetrating the 
region to the north of the Sankuru, nor in reaching the somewhat 
mysterious Lake Lundi. 
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In the Bulletin of the Hungarian Geographical Society, vol. 
xy. fasc. 7, will be found an interesting paper (abstracted in 
French) on the struggle for existence among plants in the Hun- 


garian Pusztas (steppes). 


To the Bulletin of the Belgian Geographical Society, No. 4, 
1887, M. Louis Navez contributes an instructive paper on the 
influence of the various geological formations in Belgium, 
especially upon the people. M. Navez points out that Belgium 
is specially favourable for such an investigation. In France and 
Germany the great differences of altitude and latitude, and the 
diversity of climate, determine phenomena often difficult to dis- 
tinguish from those which are really due to geology, and are 
therefore causes of error. In Belgium the differences of altitude, 
of latitude, and of climate are not of so much importance. The 
influence of the character of the soil is almost always pre- 
ponderant, and is easily distinguished. One instance may be 
given, The great quantity of lime which the Cretaceous soil of 
the Geer valley contains gives to the straw of the cereals a 
special suppleness, strength, and whiteness. From this straw 
are manufactured plaits which have a large sale, and in Paris are 
ranked next to the straw of Italy for ladies’ bonnets. This 
manufacture is worth from four to five million francs yearly, 
On the other hand, the absence of calcareous salts in the ground 
traversed by the feeders of the Lys, render that river eminently 
suited for the cleansing of flax ; hence the fame of the cloths of 
Flanders. M. Navez believes that the facts he brings together 
prove that the geological construction of the ground is one of the 
factors that limit the free will of man and have an active influ- 
ence on communities. 


In Dr. Oscar Baumann’s paper on Fernando Po, in No. ix. of 
Petermann’s Mitteilungen, the author states that the volcanic 
group of which the island is a member, forms a line running 
south-west from the Cameroons, and may be regarded as the 
result of an eruptive fissure, which on the one side extends from 
the Cameroons to the island of Annobon, and on the other 
appears to find in the Rumbi Mountains a continuation into the 
heart of Africa. The northern half of the island is covered 
almost entirely by the huge volcanic peak of O-Wassa (Clarence 
Peak). After careful estimation he gives the summit a height of 
9350 feet. The volcano may be regarded as extinct, the fire and 
clouds of smoke seen at times on the summit being easily ex- 
plained by the annual burning of the grass. The crater on the 
top of the mountain is 515 feet in depth, and is inclosed by gray 
disintegrated walls of basalt. On the thickly wooded and almost 
impassable slopes are many subsidiary craters. The basaltic rock 
of the east coast is being gradually crumbled away by the sea, 
while along the west coast the land is gaining on the sea. The 
physical geography of the southern half of the island is determined 
by the mountain range of the ‘‘Cordillera of Fernando Po,” 
which in two chains connected by a pass runs practically east and 
west. These chains culminate in several summits, which have 
a volcanic character only on account of their basaltic composi- 
tion, In the south of the island, and apparently quite inde- 
pendent of the Cordillera, there rises a lofty volcanic mass. On 
the top of one cone-shaped peak, precipitous on all sides, there 
extends a flat basin surrounded by a circle of hills. This the 
author supposes to be the remains of a large crater. 


M. A. J. WauTERs writes a long article in the new number of 
the Mouvement Géographique to prove that Lake Muta-Nzigé, 
the somewhat problematical lake to the south of Albert Nyanza, 
belongs to the Congo system, and not to that of the Nile. The 
altitudes and other data which M. Wauters has on which to base 
his conjecture are of the scantiest, and extremely doubtful. It 
Seems to us that such conjectural arm-chair geography is a use- 
less waste of time and space. The question of the relation 
between the Muta-Nzigé and the Albert Nyanza can only be 
solved by actual exploration. By this time no doubt it has been 
solved either by Emin Pasha or Stanley, and M. Wauters might 
therefore put the valuable space of his small journal to a much 
more profitable use. 


METEOROLOGICAL NOTES. 


4 THE Hydrographer to the Admiralty has issued a circular 
— that the United States Government has given notice that 
rom September 1, 1887, the following storm signals (consisting 
of day signals of two kinds, also night signals), would be shown 








on the shores of the Atlantic Ocean, Gulf of Mexico, and Great 
Lakes, as storm conditions may demand, taking into considera- 
tion the fact that westerly winds of high velocity with clearing 
weather are less dangerous than those from easterly quarters 
with freezing weather : (1) cautionary signal, a yellow flag with 
white centre, will indicate the winds expected are not so severe 
but that well-found and seaworthy vessels can meet them with- 
out great danger ; (2) storm signal (now in use), a red flag with 
black centre, will indicate that the storm is expected to be of 
more marked violence. In order to afford as exact information 
as possible regarding the relative positions of the storm and the 
winds expected, two pendants will be displayed : a ved pendant 
will indicate easterly winds, from north-east to south inclusive, 
and that the storm centre is approaching ; a white pendant will 
indicate westerly winds, from north to south-west inclusive, and 
that the storm centre has passed. Whilst it is intended that the 
pendant shall indicate positively only whether the winds will be 
easterly or westerly, yet in order to give still more definite in- 
formation, the red or easterly pendant will be hoisted above the 
cautionary or storm signal, for winds from the north-east 
quadrant, and below for winds from the south-east quadrant. 
Also, the white or westerly pendant will be hoisted above the 
cautionary or storm signal for winds from the north-west 
quadrant, and below for winds from the south-west quadrant. 
Because of the difficulty of varying night signals, they will not 
distinctly show the force, but indicate the direction of the wind 
only ; a ved light for easterly winds, and a red and white light 
for westerly winds. 

THE Pilot Chart of the North Atlantic Ocean, issued by the 
Hydrographic Office at Washington for the month of September, 
includes a valuable article on the law of storms, considered with 
special reference to the approaching season of West Indian 
hurricanes. The article is accompanied by two diagrams 
illustrating (1) the circulation of the wind in a tropical cyclone 
in the northern hemisphere, showing clearly how the wind is 
drawn in towards the centre of low barometer, and its direction 
at any point; and (2) a diagram for practical use in finding a 
ship’s position relatively to the centre of the hurricane, by means 
of the direction of the wind and fall of the barometer. The 
circles in this diagram are normal isobars, and represent the rate 
at which the barometer falls as the centre of the storm is 
approached, so far as our latest knowledge of cyclones can be 
safely used as a general guide. Full directions are given for the 
practical use of these diagrams. The Pilot Charts contain 
frequent extracts from ships’ logs, as to the great value of the 
use of oil in heavy seas, and the Hydrographic Office considers 
that the testimony is so conclusive that its use is now recognized 
by every commercial nation. The Charts contain information 
about winds, currents, fog, and the position of dangerous 
derelicts, and their speedy dissemination must prove to be of 
great utility to the maritime community generally. 

THE Annalen der Hydrographie und maritimen Meteorologie 
for August contains a graphical representation of the distribution 
of rainfall in the Atlantic and Indian Oceans, compiled by Dr. 
W. Képpen from materials at the disposal of the Deutsche 
Seewarte and all other available sources. The latitude is shown 
in the vertical, and the months in the horizontal direction ; each 
point of the area of the diagram therefore indicates a definite 
time of the year, and a definite distance from the equator, and 
the curves show the equal percentages of days of rainfall. The 
diagrams are explained in the text, and show the relatively 
large rainfall frequency in the higher latitudes of the North 
Atlantic in all seasons, but especially during winter ; further south- 
wards, towards the region of the trade-winds, all months become 
drier, but north of the tropics rain falls on an average once in 
every 5-10 days. In the South Atlantic the conditions are 
more complicated. From 0°-5° S. autumn rains are prevalent, 
and from 5°-14° S. the winter rainfall maximum is prominent. 
In the Indian Ocean the equatorial rain-belt is considerably 
widened, especially on the southern side. From 2°N. to 12°S. 
the rainfall frequency does not fall below 50 per cent. in any 
month, and from June to October it exceeds 70 percent. Between 
10° and 12° S., and also from 25°-30° S. the spring-time is 
driest ; while from 33° S. the rainfall increases rapidly in winter 
and spring: South of 40° S. it rains eight days out of ten during 
July and August. 

Symons’s Monthly Meteorological Magazine for September 
contains interesting articles on the deficiency of rainfall this 
year and on the definition of drought. From a comparison 
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of the rainfall at 27 stations from January 1 to August 
31, 1870-79, and for the same period in 1887, and expressing 
the difference of 1887 from the average as a percentage, it 
appears that the mean percentage this year has been : for Eng- 
land 59°8, for Wales 60°0, for Scotland 68°5, and for Ireland 
60°3. Out of 11 stations in England the drought is unprece- 
dented at 6, in Scotland at 6 stations out of 8, and in Ireland 
at § stations out of 6. Scotland has suffered least, and in 
parts of England the deficiency has reached the extreme limit 
that may be expected. There appears to be no good definition 
ofa drought. In 1880 Mr. Symons adopted a classification for 
his numerous observers, which has generally been used up to 
the present time, viz. (1) absolute drought, being a period of 14 
or more consecutive days without rain; (2) partial drought, 
being a period of 28 or more consecutive days in which the total 
rainfall did not exceed 0°25 inch. But engineers speak of 
droughts varying from 140 even to 240 days ; these can bear no 
comparison with the above definitions, and Mr. Symons sug- 
gests a third term, viz. long drought, being a period of not less 
than 60 days with a total rainfall of not less than 2 inches. 
Opinions are wanted as to how the records of rainfall observers 
may be best utilized in the form most useful to engineers. 


Mr. J. W. OLIVER has contributed an article to Zongman’s 
Magazine for October on the moon and the weather, in which 
he discusses some of the most important of the popular predic- 
tions in which the moon is concerned. He deals (1) with the 
lunar notions that are utterly absurd, and (2) with those that are 
explicable by the aid of physical principles. The conclusion at 
which he arrives is that there is more nonsense than sense in 
lunar predictions, but that it is unfair to consider the whole sub- 
ject as unworthy of serious treatment. For instance, atmospheric 
tides due to the moon’s attraction must exist, although generally 
obliterated by disturbances due to other causes. The author 
apparently favours Sir John Herschel’s statement of the tendency 
of the full moon to clear the sky, and in support of that theory 
he quotes the experiments of Melloni and others, showing that 
moonlight contains a minute proportion of dark heat rays, the 
effect of which may in a certain measure cause the dispersion of 
the clouds. The lunar halo is also referred to as an old sign of 
bad weather. Of 61 halos observed near London 34 were fol- 
lowed by rain within 24 hours and 19 within four days. In the 
Mittheilungen aus dem Gebiete des Seewesens for June, published 
by the Hydrographic Office of Pola, Capt. C. von Bermann has 
an article upon the same subject. He deals chiefly with Herr 
Falb’s attempt to reinstate the moon’s influence in his work 
‘* Das Wetter und der Mond.” The result arrived at is that, 
although the moon has an influence on the weather, it is too 
infinitesimal, compared with other influences, to be appreciable, 


THE Annual Report of the Meteorological Observer for 
Tasmania for the year 1886 gives the results of observations 
taken at I1 stations and rainfall reports from 37 stations. 





THE SIXTH INTERNATIONAL CONGRESS OF 
HYGIENE AND DEMOGRAPHY IN VIENNA. 


(FROM OUR OWN CORRESPONDENT). 


HE most important questions dealt with at the Vienna 
Congress were those relating to preventive medicine, a 
branch of medical science which originated with Edward 
Jenner’s discovery of immunity from small-pox by means of 
vaccination. The high value of vaccination and re-vaccina- 
tion was clearly shown in the Demographic Section of the 
Congress by statistical tables exhibited by T. K6rdési, the 
Director of the Statistical Office in Buda-Pesth. According 
to these tables the mortality of the not-vaccinated patients 
treated in nineteen Hungarian small-pox hospitals was 800 per 
cent. larger than that of the vaccinated patients, while the re- 
ceptivity for getting the disease was three and a half times 
larger in the not-vaccinated as compared with the vaccinated 
people. Inthe Fourth Section the question of vaccination was 
also submitted for discussion by a lecture delivered by a Turkish 
delegate, Dr. Violi, and a resolution recommending to all 
Governments the introduction of compulsory vaccination was 
unanimously adopted. 
Thanks to the valuable discoveries of Pasteur, the method of 
protecting the life and health of men as well as animals by vaccin- 
ation has been worked out more extensively, and is now applied 
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with the best success against various desolating and d 


‘ estructive 
diseases. 


uses. The beneficial effects of the various methods of pre- 
ventive inoculations, the amount of saving of human and animal 
life brought about by their use, will easily be perceived by a 
sketch of the discussions which were held at the last meetings of 
the Third Section of the Congress. - 

A special sub-section was formed where the special results 
obtained by the preventive inoculations in splenic fever, and 
erysipelas of the pig, were reported and discussed upon. Ds 
Lydtin, of Carlsruhe, gave an interesting account of the develop- 
ment of the measures against the different plagues, alluding also 
to the defects of repressive measures, by which cattle-trade and 
cattle-breeding are so severely affected. While two centuries azo 
the first trials made of providing immunity against sheep-pox and 
other plagues were based on purely empirical views, the recent 
bacteriological discoveries have led to the scientific method of 
vaccination with an attenuated virus. Dr. Chamberland, 
Pasteur’s assistant, reported on the results obtained by the pre- 
ventive inoculations against (charbon) splenic fever in France, 
Hungary, Italy, and Russia. Inthe year 1886, 367,208 of shee) 
and 47,229 of cattle had been subjected to anti-charbon in- 
oculations. Chamberland’s statements were considerably sup- 
ported by the results obtained with Pasteur’s methods in 
Switzerland and at Pakisch, Prussia, which were communicated 
by Dr. Custer of Zurich and Dr. Lydtin (Carlsruhe). On the 
other side, the practical value of the preventive inoculations in 
splenic fever was severely contested by Dr. L6ffler, of the Berlir 
School. An animated discussion on, this subject went on f 
three hours and a half. 

By the majority of the speakers it was pointed out that n 
loss by death—or only a small percentage of such loss—w: 
caused by the inoculation itself in cattle, and that the num! 
of cases of natural splenic fever decreased very much af 
the preventive inoculations; but in sheep the vaccinations 
against charbon were not equally favourable. As to the dt 


















sta‘ements could be made. 

Then the usefulness of preventive inoculations against charbor 
symptomatique (Rauschbrand) was dealt with, and was ac 
knowledged by all the speakers, In the course of the discussion 
on the preventive inoculations against erysipelas in the pig 
a discussion in which Drs. Lydtin, Chamberland, and Prof. 
Czokor of Vienna, took part—it was stated that by the inocu 
lations the animals get immunity against the disease, but tha 
further improvements of the method are wanted, as there 
now a considerable loss of inoculated animals by the vaccination 
itself, and sometimes the spreading of disease in healthy animals 
In conclusion it was resolved on a vote that the experiments o1 
preventive inoculations against splenic fever, charbor. sympton 
atique, ‘‘ erysipelas of the pig,” and the other epizootics ough 
to be continued under the control of and assisted by Govern 
ments. 

The battle-ground of the Congress from a scientific point ol 
view was the discussion on the preventive inoculations agains 
rabies. Dr. Chamberland gave a résumé of the development o! 
Pasteur’s method, and the results obtained by this treatment in 
France. 2682 persons were treated and the average mortality was 
only 7°5 per cent.; while the mortality of persons bitten by rabid 
animals if not inoculated varied between 5 and 30 per cent., 
according to the statements made by different authors. In 
answering the objections made by some recent writers who 
had expressed the opinion that the death of patients from hydro- 
phobia was caused by the inoculations themselves, he maintained! 
that it was proved by experiments made with the spinal cord of 
those persons that the death was caused by the bite of the rabid 
animal, not by the inoculations. If animals were inoculated 
with brain emulsions of those persons they became rabid, but 
they died on the fourteenth or fifteenth day after inoculation, while 
they would have succumbed on the seventh day if the death of the 
persons had been caused by the inoculated virus. F 

Dr. Bordoni-Uffreduzzi of Turin, in making experiments on 
dogs and animals, found that various parts of the brain ol 
rabid animals show different degrees of virulence. The pan 
creatic gland is nearly as virulent as the brain, while the liver 
and spleen seem to act much less strongiy as media of the virus. 


He had also treated 119 persons bitten by rabid dogs ; three o! 


them died. : S 
Dr. Emmerich Ullmann, assistant of Prof. Albert of — 
has performed preventive inoculations in 122 persons. Only 


persons who could prove by documents the rabid condition o! 
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the biting animal were submitted to the treatment, and only the 
weak inoculations were used, The rabid condition of the 
biting animal was in all the cases proved either by experiments 
with the brain of the animals or by /ost-mortem examina- 
tions. Out of the 122 patients treated, whose ages varied 
between fourteen months and sixty-one years, threedied ; the rate 
of mortality being 2"4 percent. In fourteen cases the wounds 
were on the head or in the face. To this series belonged two 
deaths ; while in seventy-two cases the upper extremity was the 
seat of the wound, in which group the third death occurred. As 
Pasteur had laid great stress on the previous cauterization of the 
wounds, Dr. Ullmann was carrying out some experiments to 
examine the influence of cauterization. Animals were infected 
subcutaneously with the virus of rabies, and then treated with 
cauterizations by lapis infernalis or fuming nitric acid. All 
these animals died from rabies, even when the cauterization was 
applied immediately after the infection, as could be shown by 
experimental inoculation of their brains. Only two animals 
eauterized on the spot with the Paqueline (ferrum candens) 
remained healthy. The eminent value of the preventive inocu- 
lations could easily be ascertained by some of the cases treated 
by Dr. Ullmann. In zeszow, a Polish village, five persons 
were bitten by a rabid dog. Three of them were brought to 
Vienna, where they were treated by Pasteur’s inoculations ; they 
remained healthy, while the two others remaining at home not 
inoculated died from hydrophobia after two weeks. Also in 
some other cases, persons bitten by rabid dogs but not submitted 
to Pasteur’s treatment died, while the inoculated persons bitten 
by the same animal were not attacked by the disease. These 
experiments seem to be crucial experiments, proving clearly the 
usefulness of Pasteur’s method. 

It may be also stated that Dr. Ullmann had to defray the 
expenses for his experiments and for the inoculations from his 
own pocket, as the Austrian Government refused to grant 
any subvention for carrying out Pasteur’s experiments, “ on 
account of the frequent mishaps”! It is impossible to say from 
what source the Government obtained knowledge of these mis- 
haps, as it did not try to get any information on the matter 
either in Paris or in Vienna. On the other side, the Hun- 
garian Government has acknowledged the high merits of 
M. Pasteur by conferring on him the Order of the Iron Crown. 

Dr. von Frisch criticised the statistical data given by 
Pasteur and Chamberland. He argued that there should be a 
decrease of cases of rabies if the method were successful ; but 
the number of cases has increased. The ‘‘virus fixe” is 
an inconstant power, the period of incubation after its inocula- 
tion being a various one, not restricted to seven or eight 
days. Inoculation after previous infection does not provide 
certain immunity. The compulsory inoculation of dogs should 
be introduced to prevent rabies in man. 

Prof. Metschnikoff, the celebrated Russian biologist, reported 
on the results obtained at the Bacteriological Station of Odessa. 
7!3 persons, bitten by rabid animals, had been treated by 
Dr. Gamaleia, At first the results obtained were unfavour- 
able, too weak emulsions ;having been used for the inocu- 
lations, as was proved by later experiments. Since July 
1886, 532 persons were treated by the intensive method. 
In 137 out of these 532 cases, emulsions weaker than of 
two-days’ incubations were injected; 9 persons died, the 
rate of mortality being 6°5 per cent. Of 88 persons inocu- 
lated once with a two-days’ virus, 2 died (é.e. 2°3 per cent.) ; 
while among the last 307 cases, treated at least twice with a two- 
days’ emulsion, only 2 deaths (0°6 per cent.) occurred. The 





average mortality in all these 532 cases was 2°4 percent. The | 


value of the intensive treatment could easily be understood in 
the case of persons bitten by rabid wolves. Of 36 persons 
bitten by rabid wolves, 6 were subjected to the weak treatment, 
and 2 of them died ; the other 30, inoculated with two-days’ virus, 
remaining healthy. In some cases even the one-day’s virus was 
used with the best results; ¢.g. among 5 persons bitten by 
rabid wolves, inoculated six times with one-cay’s virus, the out- 
break of rabies had been prevented. Experiments on 1500 


animals were carried out by Dr. Bardach, who was able to | 


prove the correctness of Pasteur’s statements regarding the 
seven-days’ period of incubation of his virus fixe. In some cases, 
however, the period of incubation was found to be prolonged ; 
but the prolongation was caused by some other parasitic diseases 
of the animals, which will be described by Dr. Bardach in a 
forthcoming paper. In concluding his lecture, Prof. Metschnikoff 
stated that ‘‘ the results obtained at the Odessa Bacteriological 
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Station are very strongly in favour of Pasteur’s discoveries, which 
decidedly must be regarded as epoch-making.” 

Dr. De Renzi (Naples), described his experiments on rabbits, 
in which, by the injecting of brain-emulsion into the blood-vessels, 
rabies had been produced. But neither by this method nor by 
subcutaneous injections of the virus fixe was he in every case 
able to produce rabies in rabbits, which sometimes showed im- 
munity against this infection. He expressed also the opinion 
that no gradual difference of the attenuation of the virus seems 
to exist. 

In summing up the different views of the speakers Dr. 
Chamberland was able to state that the high value of Pasteur’s 
discoveries was acknowledged by everybody. 





THE MINERAL WEALTH OF THE UNITED 
STATES. 

N Saturday, October 8, a lecture on this subject was de- 
livered at the American Exhibition by Dr. A. E. Foote, of 
Philadelphia, who, as Acting Commissioner from Pennsylvania, 
has exhibited a fine collection illustrating the mineral resources of 
that great State. The Chairman, Mr. F. W. Rudler, President 
of the Geologists’ Association, congratulated the audience upon 
being able to listen to one who, from his very extensive and 

personal observation, was well qualified to treat such a subject. 

Dr. Foote pointed out that the geological formation of a country 
was the basis of its mineral wealth, and illustrated this by the 
remarkably fine large geological map of the United States com- 
piled by Prof. Hitchcock from the work done by the United 
States and State Geological Surveys. His statistics were mostly 
based upon Williams’s ‘* Mineral Resources,” of 1885. 

Asa Pennsylvanian he was happy to say that of 95,000,000 of 
tons of coal mined in that year nearly two-thirds the tonnage, and 
fully two-thirds the value, was produced in Pennsylvania. Of 
this amount 34,000,000 of tons was anthracite. The Girard 
Trust, that noblest of America’s educational charities, ex- 
hibits a mass of anthracite from their mines in Schuylkill 
County, Pennsylvania, that measures 224 cubic feet, and 
weighs 2256 pounds. Coal is now found in workable quanti- 
ties in thirty States and Territories. Of iron there was less 
in value mined in 1884 than the value of the petroleum— 
44,000,030 sterling—but with the steady revival of business the 
production has rapidly increased, until this year it may reach a 
total of £6,000,000 sterling. The iron area is being developed 
almost as rapidly as the coal. The greatest activity has been 
manifested in Alabama, near Sheffield and Birmingham. The 
latter city is the most wonderful example of rapid, solid business 
development that America has ever seen, Perhaps nowhere 
else in the world can such a favourable combination of coal, 
iron, and limestone be found. 

But for the remarkable development of natural gas near 
Pittsburg, far more of Pennsylvania’s capital would have 
been transferred to this favoured locality. Natural gas 
was first used for lighting the town of Fredonia, New York, 
in 1825, and this well, still in operation, was pronounced 
by Humboldt an eighth wonder of the world. Here, however, 
it was used simply for lighting, but it is far better suited for 
heating, owing to the absence of the heavy hydro-carbons, It 
is principally marsh-gas, ethane, hydrogen, and nitrogen. In 
October of 1875 it was first used in the smelting of iron at the 
mills of Spang, Chalfant, and Co., at Etna, near Pittsburg. The 
gas was brought 17 miles from the ‘* Harvey,” the leading well 
of the region. When turned into the 6-inch iron pipe the pres- 
sure was so great that it travelled the entire distance in twenty- 
two minutes. Mr. Foote visited the works in December 1875, 
and it was already in full and successful operation, turning out 
the purest iron, equal to the best Swedish. Its success was so 
striking that it was almost instantly introduced into all the iron, 
glass, and other manufactories of this great centre of America’s 
industry. Itisalso used in all the heating and lighting of the city. 
The cost is about one-quarter that of coal, and it is estimated that 
it will this year take the place of coal to the value of £6,000,000 
sterling. Not the least of its advantages is its freedom from 
smoke, so that what was once an unbearably dirty city now has air 
as pure as that of a country village. The enormous waste that has 
been going on is illustrated by the history of the ‘‘ Haymaker ” 
Well, No. 1, which in five years wasted £400,000 worth of gas, 
or nearly £200 daily. There were hundreds of such wells. 

Goldand silver were touched upon very briefly, as others who were 
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present were expected to speak upon them. The production of | 
gold was £6,500,000. Of this the larger portion was from quartz- 
mining, the placer production having very much fallen off owing 
to the unfavourable legislation in California. The speaker re- 
ferred to the tellurides as true ores of gold, and predicted that 
while at present they were found in large quantities only in 
Colorado, they would be found in much greater quantities north 
and south. The production both of gold and silver would un- 
doubtedly be increased as transportation facilities were increased 
in localities now nearly inaccessible. The placer mines of North 
Carolina and Georgia had, he believed, a great future before 
them. A successful process was required for working the 
enormous dry deposits of Arizona and New Mexico without 
water. The silver production is over £10,000,000 sterling. 
The rich deposits of Leadville (Colorado), the Comstock mines 
in Nevada, the Silver King and other localities in Arizona, 
Silver City and Lake Valley (New Mexico), were referred to. 
At the latter a chamber was found not much larger than a 
common room from which £100,000 worth of ore was taken. 
It was chloride, so rich that it would fall in drops of nearly pure 
silver with the heat of a lighted match. 

The American copper mines are the 
the production being over £4,000,000 sterling, of which the 
** Calumet and Hecla” claims one-fifth. They have over seven- 
teen years’ supply in sight, and practically the supply is inexhaus- 
tible. The ‘* Anaconda” of Montana, and neighbouring mines, 
also produce about one-fifth. These localities are so rich, 
so easily worked, and above all so accessible, that the 
extraordinarily rich mines of Arizona, where transportation 
is much more costly, have suffered severely by the com- 
petition. The mines near Clifton (Arizona) produce a charm- 
ing combination of malachite and azurite, which is one of the 
most beautiful ornamental stones ever seen. At the Copper 
Queen mine malachites fully equal to those of Russia, and 
azurites as finely crystallized as those of Chessy, France, are 
found. 

The lead production is of the value of £2,100,000 sterling, 
most of which is a by-product of the Rocky Mountain silver 
mines. This production is so great that it has rendered mining 
for lead alone unprofitable at the wonderfully rich South-West 
Missouri region. A very interesting fact is that the vanadates 
and molybdates of lead replace the phosphates in all the western 
region, As vanadium salts are rapidly increasing in importance 
in the manufacture of the aniline dyes, this will be a future 
source of wealth, for there are mines here that can produce more 
vanadium than all the rest known in the world. The molybdates 
from Arizona and New Mexico are the finest ever seen. 

The production of zinc was £1,000,000 sterling, three-quarters 
of which is found in South-West Missouri and Kansas. Four 
railroads have been constructed within a few years to carry away 
the rapidly-increasing production. The zinc mines of Franklin, 
New Jersey, have been known for over a hundred years and are 
remarkable not only for their richness but for the extraordinary | 


richest in the world ; 


number of rare and beautiful species that are found there and | 
nowhere else in the world. The localities of mercury, nickel, 
manganese, tin, chromium, platinum, and other metals were 
also spoken of. 

Among non-metallic minerals the phosphates of South 
Carolina were the principal, over £750,000 sterling being | 
produced annually for fertilizers. Vast deposits of gypsum or 
plaster-stone are found in Michigan, Ohio, New York, and other 
localities. Mica is principally mined in New Hampshire and 
North Carolina. This is the mineral popularly but erroneously 
known in England as talc. Tale is a very different material, 
also found in North Carolina, but used for the tips of gas-burners 
and as a lubricator. The principal use of mica is for the | 
windows of coal-stoves. Many very interesting minerals occur 
in connexion with the mica, such as beryls of enormous 
size, emeralds of great value, garnets, and so forth. 

The time was so fully taken up with the ores and econonic 
minerals that the gems and ornamental stones were treated of in 
a lecture delivered on October 22. 


THE EXPLORATION OF NEW GUINEA. 
ON August I1 (p. 351) we reprinted from the Sydney Morning 

_ Herald an account of an exploring expedition in New 
Guinea, conducted by Mr. Theodore Bevan in the steamer 


Victory. Another Australian paper, the Daily Telegraph of 
July 9, gives, with the map which we reproduce, a more 





| but seemingly shallow stream running into Deception B 


| of Cooktown, Queensland. 


| place in abject terror. 


| served to be in latitude 7° 11’, and 144° east longitude. . . 


detailed narrative, compiled from Mr. Bevan’s notes, 
this narrative we take the following passages :— 


The Victory left Thursday Island at 5.30 a.m. of Thursd 


From 


ay, 
March 17, and was headed for Cape Blackwood at the mouth ° 
the Aird River, New Guinea, and distant 220 miles. On the 


following Saturday, early in the morning, the distant mountains 
of Papua were sighted, and at 6 o'clock Cape Blackwood was seen 
Shaping a course after passing inside the cape to the north of En. 
trance Island and steering past it, the party found that the River 
Aird narrowed to about 200 yards, and after steaming from Entrance 
Island a distance of 5 miles, about 4 p.m. they came to a broad 
ay. 
map between 
It was found that 


(Deception Bay is the open space shown on the 
Cape Blackwood and Bald Head.) . 


| the country between Deception Bay and the Aird River was 
| made up of islands instead of being mainland as charted by 


Blackwood. Farther, from a great number of water-ways and 


| river openings on every side, it became evident that this was 
' nothing less than the delta of a large fresh-water river, whose 


source was in the mountains seen from the coast. Steaming up 
this river, leaving alluvial scrub-covered islands to the left, and 
passing broad streams eachover half a mile wide on the right, the 


| party found that deep water was carried to an important junction 
; (named after Mr. John Brazier, of the Australian Museum) right 


under and to the south-east of Aird Hills. Here the river threw 
off two branches, one skirting the hills to the south and the othe: 
bearing north by east. Brazier Junction was found to be distant, 
as the crow flies, 30 miles from Cape Blackwood. .. . A portion 
of the party proceeded in the whale-boat for a distance in a 
north-westerly direction of about 6 miles, when to their surpris: 
a wide branch of the river was opened up north by west, two 
important openings towards the south-west being also seen and 
named after Mr. Cuthbertson and Mr. Cosmo Newbery. It was 
becoming more and more evident that the main stream of a 
delta in alarge fresh-water river had been reached, the southerly- 
running channels being divisions, and the Cuthbertson and 
Newbery Rivers probably discharging their vast volumes of 
water into Prince Géorge’s Inlet several miles westward of Cape 
Blackwood. This main stream was explored for some 5 miles, 
the depth being from 2 to 7 fathoms. The country around was 
of alluvial formation, and scarcely above the level of the river, 
but thickly covered with virgin forest, the trees reaching a 
height of 150 feet, and crusted with mosses, fungi, creepers, 
and orchids in tropical luxuriance. A magnificent view was 
obtained at one part of tier upon tier of ranges of hills to the 
northward, and behind these blue mountain peaks of from 7000 
to 8000 feet in altitude, and from 40 to 50 miles distant. The 
river itself in the various branches looked like an immense lake 
studded with islands. This main channel the steamer proceeded 
up on the day following, and a second range of low palm-clad 
hills observed in front on the previous day proved to be the 
head of the delta. This was named after Mr. J. V. S. Barnett, 
This spot, as the crow flies, was 
45 miles from Cape Blackwood, and only now could it be pro- 
perly stated that serra firma had been reached, for south of them 
the soil was alluvial, being brought down from the mountains by 
this great stream, the volcanic cones of Aird Hills, rising to a 
height of 1620 feet to the south-east, being the solitary excep- 
tion in these miles of dead-level, scrub-covered, deltaic alluvial 
flats. North of Barnett’s Junction the river flowed between 


| compact banks, through gradually rising country, and with an 


exclusive fresh-water current. 

On March 25, after proceeding up the river a few miles, a third 
series of palm-topped conical hills were seen, and on the summit 
were two of their native houses, being about 200 feet in length. 


| It was soon evident that the strange apparition of the steamer 


gliding into these fastnesses was visible from the shore, as the 
mellow sound of the conch shel] was heard, warning the in- 
habitants of the scattered village of danger. Slowly the steamer 
approached, and when abreast of the village and opposite a 
creek some canoes full of savages were seen scuttling up the 
The river now gradually widened out, 
and two large tributaries, running one from the north-west and 
the other from the north-east, were seen. This junction was “dl 
. ane 
junction of these rivers was named after Mr. V. R. Bowden, of 
Thursday Island, the north-west and north-east branches being 
named after Messrs. Burns and Robert Philp, while the great 
river running from Bowden Junction into Deception Bay, a dis- 
tance of over 60 miles, was called after the Hon. John Douglas 
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The steamer was taken cautiously up Burns River, the north- 
west branch, and a splendid view of near mountain ranges was 
obtained, and apparently a splendid spot to explore, . . . Seven 
miles up the river an anchorage was come to, the river being 
over 300 yards wide, and the soundings being from 2 to 6 
fathoms. The scenery was picturesque in the extreme. Hills 
of from 600 to 1000 feet, clothed with verdure, came down to | 
There were cedars, oaks, eucalypti, fig-trees, 
acacias, pines, palms, and tree-ferns. Feathery bamboos, ferns 
and varied flora adorned the river banks. Butterflies of gaudy 
hue, and birds of the brightest plumage, flutter in and out 
amongst the trees and shrubs. The water was placid and in 
the deepest recesses of the gorge-like ranges was sombre and 
cold... . E 

A few miles further up the river a small rapid was passed, and 
it was then found that there was a break, one arm apparently | 


the water’s edge. 


running in a northerly direction towards ranges about 4 miles 
distant, and from 2000 to 3000 feet high, and the other arm 
stretching easterly towards high distant ranges, which closed in 
the horizon in that direction also, but they appeared to be about 
25 miles off. This junction was named after the Victory, but 
the steamer could not pass it to any distance. The highest 
point reached by the steamer was ascertained to be in south lati- 
tude 6° 51’, and east longitude 144° 8’, that is to say 65 miles 
in a straight course from Cape Blackwood, or nearly 90 miles by 
river courses. This was on March 31. 

A boat party was formed of eleven, and a week’s provisions 
put in, but progress was slow, owing to the strong currents, the 
rapids, and the heavy rain that now came on in the evening. 

. The highest position inland reached by the whale-boat 


| was within 25 miles of the German boundary, or 80 miles as 


the crow flies south-by-west of Cape Blackwood, and over 100 
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miles by river courses. This was in south latitude 6° 39’, and 
east longitude 144° 11’. It appeared to Mr. Bevan that the 
natural boundary or water-parting between the river systems of 
the two territories might be found to exist a few miles to the 
north of the present German boundary. . . . The nature of the 
coast for several miles to the westward was now known, and it 
remained [after return to Deception Bay] to continue explorations 
to the eastward, and also to settle the point as to whether from so 
farin the heart of Deception Bay there existed a deep water 
channel leading out into the Gulf of Papua. Mr. Bevan de- 
cided to test this question. Although there were the river 
openings between them and Bald Head, it was unlikely that there 
would be room for any considerable river between the newly- 
discovered Douglas River and the large river of which it had 
been for years reported that the five openings east of Bald Head 
Were separate mouths. Mr. Bevan first proceededjto Motu 





Walker &Boutasl s¢. 


Motu, situated at the mouth of the Williams River on the eastern- 
most boundary of the gulf, and 100 miles distant, in order to 
send off despatches. A start was made from Motu Motu on 
Monday, April 11, and after calling at Karama, Silo, Namai, 
and Vailalla, they anchored off Orokolo, in rather dirty weather. 
On April 14 the steamer was within a few miles of the Aleie 
River, or first of the five openings east of Bald Head, reported 
by the natives as leading into one large river. Upon superficially 
examining the entrances to these five rivers, namely, Alele, 
Aivei, Panaroa, Unta, and Arai, no safe channel for the steamer 
could be found, owing to the heavy break on each bar. Off the 
next opening, or Marwau River, the same conditions were ex- 
perienced, and there now remained but the wide entrance 
marked on the Admiralty chart. Towards this opening the 
steamer was steered, and carefully proceeded in with a 24 fathoms 
channel at low water, leading half a mile to the west of Bald 
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Head, an anchorage being‘ found 2 miles within in 15 feet of 
sheltered water. Point Ramsay (named by Mr. Bevan) was 3 miles 
to westward, over an unbroken stretch of water, which also ran 
far inland to the north. This was an important discovery, as no 
ship had before been within this opening, and the Victory had 
again passed the confines of the known. In a little bight under 
Bald Head a village was discovered partly hidden and sheltered 
by a grove of cocoa-nut trees. Canoes with natives came off, 
and though shy at first, they afterwards came near. The 
anchorage was left at 7.45 a.m., and 24 fathoms deep was 
taken into a channel 5 fathoms in depth midway between Bald 
Head and Point Ramsay. For over 8 miles, with a depth of 
from 5 to 9 fathoms, the vessel proceeded until an important 
junction was reached. Here land traversed the horizon, and 
broad arms coming in from north-west to north-east joined the 
river. This junction was named after the Hon. W. Macleay, of 
Sydney, and the sheet of water so far traversed from Bald Head 
was named Port Romilly. 

Round the point, and at a distance of 4 miles, a second 
junction was met with, and named after J. Beveridge, one 
of the party. At this point the river was nearly half a mile 
wide, and an extensive mud-flat was met with. Some very 
fair agricultural land was now passed through, with light 
chocolate soil, and covered with scrub that could be cleared 
with ease. Freshwater springs were noticed flowing over the 
banks. Numerous small deserted huts were passed, and a 
number of alligators and flying foxes. ‘The rule seemed to apply 
in these deltaic rivers that the land was making on the convex 
side, while the deepest channel and strongest current were found 
close to the concave bank. The country now passed through 
alluvial swampy land, in which nipa and sago palms flourished 
amidst a thick scrub. The river narrowed to 60 yards, and at 
low tide the water was quite fresh. It was found necessary to 
anchor here, and some of the party, getting into the whale-boat, 
rowed up the river, which continued to get narrow, until it broke 
up into several deep but very narrow creeks, and further navi- 
gation was closed. The highest point reached up this river, 
which was named after the Hon. Edward Stanhope, was 7° 14’ 
south latitude, and 144° 28’ east longitude, being 34 miles due 
north from Arai River on the coast, or 4o miles by river courses 
to Bald Head. Returning to Beveridge Junction, the Victory 
was taken up an arm coming in here from the west. Several 
openings into the arm were passed, but after proceeding 7 miles 
up it shallowed to 11 feet. The river was named the Penrose, 
after a gentleman of that name of Yulgilbar, in this colony. On 
this river a native plantation and some natives were seen. The 
steamer was taken to an anchorage at Macleay Junction. After 
exploring with boats the eastern channels of this junction, and 
meeting with natives who were of an extremely friendly disposi- 
tion, the Victory was taken up the channel. The houses of the 
natives were raised on piles of the hog-backed shape, open 
in front and with protruding peaks. The village was called Piri 
Evorra. Continuing on its way, about midday the steamer, to 
the great satisfaction of all, ran at right angles into a fine new 
river running north, north-east, and south. This seemed to 
form certain proof that they were now in the one large river re- 
ported by the coast natives. This junction, which was 11 miles 
west by north of Macleay Junction, was named after Dr. 
Llewellyn Bevan, of Melbourne, a family connexion of the 
leader. Taking the north-east branch of the river, which is 
300 yards wide, some fine-looking, well-timbered country was 
passed through. Several deserted dwellings were noticed. After 
passing several miles up this splendid river another junction 
was met with, where a broad stream over half a mile in length 
came in from the easterly direction, and bifurcated into the 
channel, and a wide stream flowing south-south-westerly, with 
a steady fresh-water current flowing seaward. This junction 
was named the Bennett Junction after a friend. Three miles 
further up, and still another junction was met with, named 
after Mr. William Woodhouse, of Sydney. This proved to 
be the head of the delta of the great fresh-water river up 
which they had come, and which was named the Queen’s 
Jubilee River. At this point the river again bifurcated, throw- 
ing off one main branch half a mile wide running down to 
Bennett Junction, and the other flowing easterly and southerly. 
Past Woodhouse Junction the river maintained its width of 
fully half a mile, and a range of hills 2000 feet high, a few 
miles distant, was named after Sir Saul Samuel. Mountain 
peaks of great altitude were visible some 40 miles to the north. 
Still proceeding up the river, a rapid some miles further on 








ee 


was passed, and soon afterwards it was found necessary { 
stop, but for one day over 30 miles had been travelled. ‘J he 
highest position reached was south latitude 7° 18’, and east lon. 
gitude 144° 594’, and distant 45 miles from Bald Head, and 
over 100 miles by the remarkably tortuous courses, As the river 
had now become unsafe, and only two days’ coal were left for 
river work, it was found necessary to return to Bennett’s Junc- 
tion, from which it was hoped that the broad channel leading to 
the sea would be taken; but the master of the Victory de- 
murred to this step, owing to the strong current running.” The 
same objection had to be taken to the opposite, the southerly 
stream, at Llewellyn’s Junction. The course was therefore 
taken by the one whereby the Vic/ory had been brought in, and 
on Thursday, April 28, Bald Head was passed through again, 
and after putting in at Orokolo, a course was steered for Motu 
Motu, which was reached shortly before noon on the following 
day. York Island was reached on May 1, and Thursday Island 
on the following day, and on May 3 the Victory once more 
steamed to an anchorage at Thursday Island after an eventful 
and most successful journey into the interior of New Guinea, 





THE WHEAT CROP OF 1887. 
IR J. B. LAWES forwards to us the following information ;— 
“The very low prices during the last few years have, it is 
supposed, induced farmers to use a not inconsiderable quantity of 
their wheat as food for stock. The amount so withdrawn from 
human consumption is quite unknown. It has been estimated by 
some to be considerably less than one million, and by others to 
be even as much as two million quarters within the harvest year, 
Whatever the amount may be, it is evident that a new element 
of uncertainty is thus introduced into our estimates of the quantity 
of imported wheat required to supply the deficiency of the home- 
grown crop. 

‘* The ‘Agricultural Produce Statistics ’ published at the begir 
ning of the year give, as the result of inquiries in fourteen 
thousand parishes in Great Britain, and many in Ireland, an 
average yield of 26°89 bushels per acre for the wheat crop of th 
United Kingdom in 1886. If we deduct from this amount 2} 
bushels per acre for seed, as we did in the case of our own 
estimate, it leaves only 7} million quarters available for con 
sumption by the population and for stock feeding. The 
imports less exports for the harvest year ending August 31, 
1887, amounted to 174 million quarters, making altogether a 
total of little over 244 million quarters. But assuming the 
consumption per head of the population to be 5°65 bushels, 
which is the figure we have adopted for the last ten years, th 
amount so required would, independently of the quantity con 
sumed by stock, be 264 million quarters, or two million quarters 
more than the estimated available home produce and imports 
taken together. By the kindness of Messrs. Beerbohm I have 
been furnished with a statement of the amount of wheat, and of 
flour reckoned as wheat, in warehouse on July 1, 1886, and 
July 1, 1887, from which it appears that the stocks were slightly 
the higher in 1887, whilst it is estimated that subsequently t 
that date they somewhat increased. : 

‘* Our own estimate of the yield of the wheat crop of 1886 was 
291 bushels. This is considerably higher than that of the 
Government above quoted; and it is also higher than the 
estimates of others. According to our figure, the available supply 
of home produce was nearly 8 million quarters. Even with 
our higher estimate of the home crop, there is still a deficiency 
in the imports for the estimated requirements for human con 
sumption, to say nothing of the amount consumed by stock. rhe 
evidence so far would thus seem to suggest the question whether 
there has not been some decline in the consumption per head of 
the population. At the same time it should be stated that if we 
take our own estimates of the available home produce and the 
recorded imports for the whole period of the eleven harvest 
years 1876-77 to 1886-87 inclusive, for which we have adopted a 
consumption of 5°65 bushels per head, the result shows precisely 
that amount available, if no allowance be made for consumption 
by stock. It is obviously desirable, however, that those who are 
engaged in forming the estimates of the yield of the wheat crop 
should also endeavour to ascertain the facts as to the quantity o! 
wheat consumed by stock.” ; 

Sir John Lawes next exhibits tables proving his estimate as to 
the average yield of wheat at Rothamsted, and explains me 
peculiarities of the late season with regard to the growth o 
wheat. 
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He continues as follows :—‘* The Rothamsted result of 283 
bushels, which more probably under- than overrates the crop of 
the country, if calculated upon the slightly increased area this 
year, namely, 2,383,584 acres, gives an aggregate produce for 
the United Kingdom of 8,454,275 quarters. Hitherto we have 
always deducted 24 bushels per acre for seed, but this is supposed 
to be too high an average at the present time, and if we deduct 
only 2 bushels, there remain 7,858,379, or rather less than 
8 million quarters available for consumption. Still estimating 
the consumption per head of the population at 5°65 bushels, the 
requirement for the harvest year would be 26,419,940, or nearly 
264 million quarters, of which about 184 million quarters would 
have to be supplied by stocks and imports. 

‘‘ For some reason the imports of wheat have been below the 
estimated requirements for the last two years. Whether, or to 
what extent, this is due to previous accumulations, to the home 
crops having been underrated, or to a reduction in the consump- 
tion of bread and flour, there is not sufficient evidence to decide 
conclusively. If there has been a reduced consumption, the 
question arises whether there has been an increased consumption 
of other foods. During the last few years there has been some 
increase in the number of both cows and other cattle kept, but 
there has upon the whole been a reduction in the number of both 
sheep and pigs. In fact, the records, neither of the home pro- 
duction, nor of the imports, of animal foods, afford evidence of 
any material increase in the consumption per head of such foods. 

‘¢ Further, a careful examination of the amounts of the imports 
of otber articles used as human food shows in the aggregate a 
reduction rather than an increase in proportion to the population. 
In such articles as rice and potatoes, for example, which would 
to some extent substitute wheat, the decline in the imports is 
very marked. Thus, whilst during the five years 1877-81, 
the average annual imports of potatoes amounted to 395,277 
tons, during the five years 1882-86 they amounted to only 
156,017 tons, or to considerably less than one-half. Nor is it 
probable that the amount of maize flour used has at all materially 
affected the consumption of wheat. The indication would thus 
seem to be, therefore, that if the consumption of wheat has 
really declined, either the total consumption of food per head of 
the population has also declined, or that the deficiency in the 
wheat imports has been compensated by increased supplies of 
home-grown foods. So far as potatoes are concerned, however, 
the ‘ Agricultural Produce Statistics’ show a decline in area, in 
produce per acre, and in aggregate produce, both in 1885 and in 
1886 compared with 1884. On the other hand, there has, not- 
withstanding an increase in the imports of other vegetables, been 
a considerable increase in the area devoted to market gardening 
during the last few years, and also an increase in the area of 
allotment gardens. It would obviously be a ground of satis- 
faction should further information and consideration show that, 
notwithstanding the very low prices of grain, there has been a 
larger consumption of some other home-produced foods. 

“Whilst it is obviously of importance to the grower that his 
wheat crop should yield well, it has ceased to be a question of 
any interest to the consumer whether the yield of the home crop 
isa few bushels per acre more or less, Nor does such a dif- 
ference, on our much reduced area, at all materially affect the 
supply from foreign sources. During the eight harvest years 
1852-53 to 1859-60, which were the first of our estimates of the 
home wheat crop, nearly three-fourths of the aggregate amount 
consumed was of home growth, and little more than one-fourth 
was derived from foreign sources ; but during the eight years 
1878-79 to 1885-86 little more than one-third has been provided 
by the home crop, and nearly two-thirds by imports ; and were 
it not for the value of the straw for bedding purposes it is pro- 
bable that the reduction in the area under the crop would have 
been even greater than has actually been the case. 

“Although greater facilities for acquiring land have been afforded 
by the Acts of Parliament recently passed, there is not much 
probability that the result will be an increase in the area under 
wheat, or other grain crops ; or in fact that tillage on a small 
scale will successfully compete with arable farming as at present 
practised, Nor is it likely that there will be any permanent 
extension of peasant holdings of pasture land, excepting in 
localities where the soil and climate are specially favourable for 
permanent grass, But garden allotments, as distinguished from 
peasant holdings or from farm allotments, are of very great 
advantage to the masses of the population, and will no doubt 
continue to extend as they have done largely during the last 
quarter of a century.” 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Kinc’s COLLEGE, Lonpon.—A new laboratory has been 
fitted up in the College. It is provided with a collection of 
pathological material, biological, histological, and chemical 
apparatus, and is intended to afford every facility for obtaining a 
practical knowledge of bacteriology, and for prosecuting original 
research in all matters relating to human and comparative micro- 
pathology. 

The laboratory is open to all gentlemen, whether students of 
other departments of the College or not. The practical courses 
and lectures are specially intended for medical officers of health, 
veterinary surgeons, and analysts. 

A certificate of attendance will be granted to each member of 
these courses, 

The winter course of lectures with practical work will com- 
mence on November 1. There will be about fifteen lectures, 
and the practical course will last for thirty days, The lectures 
will be delivered on Mondays, Tuesdays, Thursdays, and Fridays, 
at 10 a.m. 

They will be illustrated with diagrams and typical preparations 
and followed by practical work in the laboratory for the rest of 
the day. 

_— will be permitted to the lectures without the practical 
WOrkK,. 

In the case of medical men in practice, medical officers, and 
veterinary surgeons of the army, and others whose duties may 
prevent their attending the laboratory daily, special arrangements 
will be made for extending the days of attendance over a longer 
period, 

For further particulars apply to Prof. Crookshank, King’s 
College, London, or to the Secretary, J. W. Cunningham. 





SOCIETIES AND ACADEMIES. 
LIVERPOOL, 


Astronomical Society, October 10.—Mr. W. F. Denning, 
of Bristol, President, in the chair.—This was the first meet- 
ing of the seventh session, and sixty-one candidates were 
proposed as members.—In his opening address the President 
referred to the last volume of their Journal as exhibiting 
the varied and attractive character of the work in which 
the members had been engaged. The angular measurements 
of fifty binary stars had been completed, and a valuable 
series of illustrated articles on lunar objects had been published. 
The remarkable dark patches in the ‘‘crape” ring of Saturn 
were observed and described by members at Bedford, and 
Louvain in Belgium. There had been a wide-felt regret that 
‘the objects of the Society’s Eclipse Expedition of August 19 
had been defeated by cloudy weather. Observations of Jupiter 
had been reported, and the increase in the rotation-period of his 
red spot fully verified. The meteoric section had made con- 
siderable progress. To the several members who had so 
practically aided the Society in its efforts to promote a know- 
ledge of astronomy their warmest thanks were due. The ensuing 
session gave promise of increased activity, particularly in the 
stellar, planetary, and meteoric sections. ‘The action of the 
American members in having so disinterestedly set aside 
national prejudices to enter into a bond of fellowship with 
English observers, had afforded great satisfaction, and must 
lead to a considerable extension in the Society’s connexions 
and sphere of usefulness, The Society owed a debt of gratitude 
to Mr. W. H. Davies, F.R.A.S., the Hon. Secretary, for the 
untiring zeal which he had displayed in a very laborious office 
during several years. Undoubtedly a great future lay before the 
Liverpool Astronomical Society if its members continued their 
hitherto united policy. Individual interests and ambitions must 
be made subordinate to greater aims. 


PARIS, 


Academy of Sciences, October 17.—M. Janssen in the 
chair.—Catalogue of the Paris Observatory, by M. Mouchez. 
The revision of Lalande’s Catalogue, made in 1791-1800, and 
containing the positions of 47,390 stars, was begun in 1854 by 
Leverrier, continued in 1878 by M. Mouchez, and now com- 
pleted far enough to begin the publication of the re-ults. he 
first two volumes, which have just been issued, contain the 7245 





624 





stars comprised between oh. and 6h. of right ascension, for 
which 80,000 observations are recorded. _A comparison of the 
results shows the surprising accuracy of Lalande’s observations 
made with instruments which would now be regarded as very de- 
fective. —On the formulas of dimensions in electricity, and on their 
physical significance, by M. G. Lippmann. Some of these for- 
mulas give the idea of a corresponding physical interpretation. 
But it is shown that no electric magnitude appears susceptible 
of such interpretation, except where the dimensions may be 
reduced to those of time, certain electric phenomena having a 
duration capable of being calculated.—Researches on drainage, 
by M. Berthelot. Numerous experiments made at Meudon in 
connection with the study of nitrogen in vegetable soil lead to 
the general conclusion that the drainage of rain- water carries off 
a much larger quantity of nitrogen than that supplied to the soil 
by the atmosphere, and especially by the rain-water itself. This 
result is destined profoundly to modify the views hitherto 
accepted regarding the conditions of natural vegetation and of 
husbandry.—Duality of the brain and of the spinal marrow, by 
M. Brown-Séquard. It is shown that anzesthesia, hyperzesthesia, 
paralysis, and various phases of hypothermia and hyperthermia, 
due to organic lesions of the cerebro-spinal centre, may be 
transferred from one side of the body to the other. In a word, 
the author undertakes to establish as the result of a prolonged 
series of crucial experiments that, contrary to the generally re- 
ceived opinion, each half of the encephalon and of the spinal 
marrow may equally and independently serve for all the 
functions of the two halves of these nervous centres. The 
anesthesia and analogous affections caused by an organic lesion 
of the nervous centres are transferred to the opposite side under 
the influence of a second lesion of those centres; hence it 
follows that such manifestations are not necessarily effects of the 
destruction of certain nervous elements endowed with certain 
functions, but may be the results of purely dynamic actions 
exercised at a distance by the irritation caused by the lesion. In 


the same way one half of the encephalon may serve as the seat | 


of the voluntary motions and vaso-motor actions for either half of 
the body ; and so with the spinal marrow, at least so far as 


concerns sensibility and the vaso-motor actions.—Remarks | 
accompanying the presentation of the second volume of the | 


** Compendium Flore Atlantice, &c.,” (Flora of Algeria, Tunis, 
Morocco), by M. E. Cosson. 
ment to the already published notice on the botanical explora- 
tions in Mauritania, together with a detailed description of the 
families, genera, and species from the Ranunculacee to the 
Cruciferze inclusive. —Observations of Peters’s new planet, 270, 
made at the Paris Observatory (equatorial of the West Tower), 
by M. G. Bigourdan. The observations extend over the period 
from October 14 to 16. On the 15th the planet was of the 10°5 
magnitude.—A mechanical and automatic registering apparatus 
of signals transmitted by telegraph and by optical projectors, by 
M. E. Ducretet. The apparatus here described and illustrated 
has the advantage over others in general use of automatically 
recording all messages for the purposes of reference in case of 
doubt or error occurring in the transmission of signals. It is 
equally available for ordinary telegraphic service, and for optical, 
military, and other systems.—Isoclinous magnetic curves, 
second memoir, by M. C. Decharme. ‘This paper serves as a 
supplement to the author’s previous communication on the 
isosonous magnetic curves relative to the declination. It deals 
specially with the isoclinous curves obtained with the dipping 
needle. —On a new mode of formation of the substituted 
safranines, by MM. Ph. Barbier and Léo Vignon. It was 
shown some years ago that the nitrous derivatives of the 
aromatic tertiary monamines, by acting on the primary mona- 
mines, give rise to certain colouring substances. Here are given 
the results of studies undertaken to determine the true character 
of these substances.—Researches on the bovine origin of scarla— 
tina, by M. Picheney. The experiments here described tend to 
confirm the conclusion arrived at in England that scarlatina has 
its origin in the milk of diseased cows consumed especially by 
children. 
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Bay of Bengal and Adjacent Sea North of the Equator, showing th i 
Gravity, Temperature, and Currents of the Sea Serteens—Chamel pA mm 
3engal and Adjacent)Sea North of the Equator, showing the Mean Pressure 
Winds, and Currents in each Month of the Year.—The Vegetable Lamb of 
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| Chemie, Mechanik, Meteorologie und Astronomie, 1886, January to De- 


cember.—Journal of Physiology, vol. viii. No. 5 (Cambridge).—Annalen 


der Physik und Chemie, 1887, No. 10 (Barth, Leipzig). —Proceedings of the 
Bristol Naturalist’s Society, vol. v. part 2 (Bristol). 
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R. & J. BECK’S 


NEW MICROSCOPE, 


“THE STAR.” 


PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with t-in. and j-in. 


Object-glasses... ... .. 38 8 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
arm se 
Full Descriptive Pamphlet sent on 

Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


= 


sd. | 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 


| COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


PORTABILITY OF A POCKET LENS. 

«Tf you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).””—GranT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. _ 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and ted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
Jying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
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SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 


A fully-illustrated Description will be sent on application. 


A DESCRIPTIVE LIST 
ANTHROPOMETRIC APPARATUS, 


CONSISTING OF 
INSTRUMENTS FOR MEASURING AND TESTING THE CHIEF 
AL CHARACTERISTICS OF THE HUMAN BODY. 
Designed under the direction of Mr. FRANCIS GALTON, and 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


T. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Com ‘i : no 
of which ts — j Co Agents for the Microscopes of Zeiss, a supply 





A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPAEDIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards 0 


THIRTEEN HUNDRED ENGRAVINGS. 
Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON ; 
and CRYSTAL PALACE, SYDENHAM. 

Telephone No. 6:83. Telegraphic Address: Negretti, Londes. 
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HOSPITAL MEDICAL 
SCHOOL. 


The CHAIR of SYSTEMATIC PHYSIOLOGY being now VACANT, 
Gentlemen proposing to be Candidates for the same are requested to com- 
municate with the MepicaL SECRETARY, from whom particulars may 
obtained. Applications, with Testimonials, to be sent not later than May 2 21. 


W. M. ORD, 


ST. THOMAS’S 


Dean. 





THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


PROFESSORSHIP OF PHYSIOLOGY. 
The Council invite Applications, on or before June 30 next, for the above 
Appointment, the duties of which will commence on October 1, 1887, 
Particulars of the Stipend and Conditions will be sent on application to the 
undersigned, to whom all Applications for the Appointment should be sent. 
a Resolution of the Council, Candidates are especially requested to 
abstain from canvassing. 
GEO. 


GEOLOGICAL FIELD CLASS. For the 

Study of the Country near London, Directed by Prof. H. G. SEELEY, 

R.S., King’s College. Commences S ATURD/ AY AFTERNCON, 

May 14. Tickets, with full particulars of Excursions to accessible locali- 

ties now ready, price 7s. 6d. each for the Course. To be had on im- 

mediate application to W. W. R. MAY, Hon. Secretary, 
Road, Manor Road, Stoke Newington, N. 


H. MORLEY, 


Secretary. 











YOUNG GENTLEMAN (21), Well Edu- 


cated, but without specialised knowledge, desires Post as SECRE- 

TARY and Assistant to Scientist or any similar position where he 

would have Opp tunities of continuing his studies in Science, and 

ona juiring practical knowledge thereof.— ALAstor, London Institution, 
c. 


FOR SALE. anil 7-inch equatorially. mounted 
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TELESCOPE, Graduated Hour and Declination Circles. Tall Iron 
Pillar Stand. Object-Glass made by Wray, of London, and the mount- 
ing by Dancer cf Manchester. Also a Wooden Observatory for the | 
above. The whole will be sold for about one-third of its cost.—Apply to 


J. CaSARTELLI, Optician, 43 Market Street, M nacliaeian. 


MATHEMATICS (London and Suburbs). —_ 
STUDENTS ATTE 7: D DAILY at their Own Homes by a HIGH 
WRANGLER, M.A., F.R.S., on very reasonable terms,—X., 17 
Dorville Road, Ra noon Bb Park, V 


— 








GLASGOW AND THE 
HIGHLANDS. 
(Royal route vid Crinan and 
Caledonian Canals.) 


” TOURS 





Royal Mail Steamer “ COLUMBA” or “IONA” from | 


GLASGOW DAILY at 7 
in connection with Express Trains from London and the 


South, convey- IN SCOTLAND 


ing passengers 
for Oban, Fort 

William, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. ; 
Illustrated, 6d. and Is. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free from the owner, 


DAVID MACBRAYNE, 119 HOPE STREET, GLASGOW. 


MINERALS AND STONE 
IMPLEMENTS. 
MR.BRYCE-WRIGHT begs to call the attention of his Clients andthe 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 

Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 

Mineralogist and Expert in Frecious Stones, 

204 REGENT STREET, LONDON, W. 





a.m., from GREENOCK at 9 a.m., 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscribers Elvers (young Eels), with drawi ng 
and description. He also sent out Lophopus crystallinus, Cordylo 
lacustris, Brachionus pala, B. urceolaris, Melicerta conifera, A ctinosy ium 
Eichhornii, Volvox globator, Pandorina, Anabena, (Edogonium, Ulothrix, 
Desmids (in conjugation); also Hydra, Ameeba, Vorticella, Crayfish, 
other Specimens for (Huxley and Martin’s) Biological Laboratory work. 

Weekly Announcements will be made inthis place of Organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s, 
or Twelve Tubes for tos. 6d. 
Portfolio of Drawings, Eleven Parts, 





and 


each. 


“BROWN CEMENT,’ 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. 

: Purchasers should see that they are not deceived by fraudulent imita- 
tions 

Price 1s. per bottle, with full instructions for use, from most Opticians, 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 
The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. B 


s0ys 
are recei ived from seven to fourteen years ofage. There is a Junior r Class, 
sp ecially adapted to prepare the younger boys for the work of the r 


1s. 
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hig 
classes. Each pupil will receive careful attention, especially in those st 
jects wherein he is weak. No injurious cramming encour aged. he cot 
of Instruction includes all the subjects required at the vari 
examinations. The Principal has had many years’ experie 
sche 2ols, and has proved himself a most successful Master. 
moderate.—For Prospectus and particulars, apply to the Pri « IPAL 








“AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

















For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instru pee nis designed to prepare boys to occupy the positions of L and - 
owners, Land Agents, Farmers, intending Colonists, &c t provides full 


instruc tio nin the practice and science of Agric ulture and Estate Mana 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior educati 
A Staff of Masters selected for their qualifications as Scholars and th 
tried ability as Teachers. A Boarding Department carefully supervised < 
excellently appointed ; its diet lit yeral, and all arrangements cal ulated | to 
develop gentlemanly habits, and to produce feelings of self-re spect. 

The stric test attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Pri >spect tus and all particulars on application to the PrinctPaL 








Fees 





SCIENCE EXAMINATIONS, for Prel. 
M.B., B.Sc. and Matric. Univ. of London, &c.—A B.S« L ynd 
(Triple Honours), experienced Teacher and L ecturer, prey pares Ca andidates 
for the above.—Address, by letter, Germ, May’s Adverti Offices 
159 Piccadilly, we. 


FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address, M. ALFRED VIGIER 


JAMES R. GREGORY, _ 


MINERALOGIST AND Gk OLOGIST. 
SPECIAL AND ‘TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, ETv. 
REQUISITE FOR PRACTICAL 

ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EX: AMINATION. 


The Largest Stock and Greatest Variety in London. 
New Lists Now REapy. 


NEW CATALOGUE OF MINERAL SPECIMEN 8, 
Arranged for the Selection of Single Specimens, &c., with Prices. 
New Lists of Rare Minerals, Rock Specimens, Geological ‘Apparat 
Collections, Hammers, and Microscopic Sections of Roc 
And may be had post free on application at the Repository an 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 








hel ci. 











EVERY WORK 


| ‘Museum, 
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May 5, 1857 


Sale * Auction. | 


NATURAL HISTORY SPECIMENS. 


Mr. J. C. STEVENS will Sell by Auction, 
38 King Street, Covent Garden, on MONDAY 
a fine lot of Exotic 
i Entomological Coliee 


at his Great Rooms, 3 
Next, May 9, at_half-past Twelve precis a 
Lepidoptera and other Insects. Als 

the property of the : AN ! 
tions of Shells, Echini, Starfish, Crustacea, &c., from Mauritit sird- 
Skins and Eggs, Minerals, Fossils, Heads and Horns of laden, and 
other Natur: ‘7 Histo ry Specimens ; Cabinets, &c. 

















On view the Saturday prior from ro till 4, and Morning of Sale, 
and Catalogues had. 


Now Ready, Price 5s. 
THE JOURNAL OF THE | 
ANTHROPOLOGICAL INSTITUTE OF | 
GREAT BRITAIN AND IRELAND, 
Vor. XVI. Part 4, May 1887, | 

Contains Papers t . George Watt and Reginald Stuart Poole, LL.D. 


Anniversary Address by Franci Galt on, F.R.S., President ; Anthro ype logi- 
cal Miscellanea ; and Title-page and Index to V« 1. XVI. 


____London: TRUBNER & CO. Ludgate Hill. 


ROCKS, MINERALS, FOSSILS. 
EF. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., | 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON,S.W. 


On View :—A fine series of British and Continental Cretaceous and Jurassic 
Cephalopoda, including many Ammonites of great rarity; Ammonites from 
the Hallstadt Trias ; and Ceratites and Encrinites from the Muschelkalk ; 
also a selection of Archaic and Transition Greek Pottery from Rhodes, | 
Romano-Punic from Utica, and Romano-British and Celtic from London and 
New Forest and Ireland. 


MINERALOGY AND GEOLOGY, | 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE PoLISHED SECTIONS OF AMMONITES AND | 
NAUTILI. } 
NEw SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


| 
SARIVUEL HENSON, 
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COLLEc- | 


277 STRAND, LONDON, 
Opposite Norfolk Street. 





NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One | 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. | 
73 NEWGATE STREET, LONDON, E.C. 





HOLLOWAYS PILLS ———— 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 








| PRACTICAL ELECTRICITY. 


NATURE iil 


Just Published, Price 7s, 6d. 
By Prof. 
AYRITON, F.R.S., Assoc.Mem.Inst.C.E. With numerous 
BAB ns. 
** The best exi 
ing."—English Mech 
** Prof. ‘Ayrton’ s “Pp ractical Electricity’ is a new book on a new plan 
from a new standpoint. The student will find it contains far more useful 
practical information upon instruments used by practical men than any 
other work i in this or any other language.” —£ lectric ian. 
* By far the est work of the kind yet published.”’—Evectrical Rez new, 
‘Prof. Ayrton’s book on ‘ Practical E lectricity’ fills a gap, and is well 
fitted for the purpose for which the author has designed it,”—NATURE. 
CASSELL & COMPANY (Limirep), Ludgate Hill, London. 


ing text-book for first-year students of electrical engineer- 














SECOND EDITION, Price 31s. 67. 


THE STORY OF THE HEAVENS. 


By SIR ROBERT STAWELL BALL, 
LL.D., F.R.S, F.R.A.S., Royal Astronomer of Ireland. 


With upwards of 100 WOOD ENGRAVINGS and 
COLOURED PLATES. 


“Its combination of scientific accuracy with lucid arrangement aud 
attractive style, is us to ant —_ ate for it that brilliant success which it 
undoubtedly merits. "— A thena 

“Our notice of a work so tnterwet ing must necessarily be very imperfect, 

Ve have twice essayed to write the notice, and have becc ome so absorbed in 
a work as to read on for hours forget ful of our object. We venture to 








| predict that few will set about following this story without ultime ately finding 


it to be one of boundless interest and of exquisite beauty.”—Zducational 
Ti 
4 es. 


CASSELL & COMPANY (LimirTep), Ludgate Hill, London. 





Just Published, Demy 8vo, price 18s. 


THE GEOLOGY OF ENGLAND AND 
WALES. By HORACE B. WOODWARD, F.G,S., of the Geologi- 
cal Survey of England. Second Edition, thoroughly Revised and much 
Enlarged, with entirely new Geological Map (size 22 x 27 inches) and 
numerous I]Iustrations. 

GEORGE PHILIP & SON, 32 Fleet Street, London ; 
Liverpool: Caxton Buildings. 





Now Ready, Second Edition, in 1 vol. Post 8vo, Price 12s. 6d. 


HISTORY OF ASTRONOMY DURING 
THE NINETEENTH CENTURY. 
By A. M. CLERKE. 

“It is one of the most important contributions to the general literature of 


astronomy which has been written this century.”—J. Norman Lockyer on 
the First Edition. 


Edinburgh: ADAM & CHARLES BLACK. 





JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reprodtced by the Platinotype Process from a large Drawing by T. R. 
MELLoR, Esq. It ismounted on card 15 X 13 inches, and has every pro- 
minent feature of the Moon’s surface accurately delineated, and an explana- 


| tory letterpress is pasted at the back of the card. 


INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 35. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416 STRAND, W.C.,, 
AND 
E. G. WOOD, 
74 CHEAPSIDE, EC. 


Catalogue of Astronomical Ti elescopes, &c., Post Free. 








BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 319 
Goswell Road, London, E.C. Catalogue free on receipt of two stamps. 
Libraries, Old Books, and Parehments purchased. 
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IMPORTANT WORK ON COLONIAL DEFENCES. 


AUSTRALIAN DEFENCES 


AND 


NEW GUINEA. 


Compiled from the Papers of the late 
MAJOR-GENERAL SIR PETER SCRATCHLEY, R.E., K.C.M.G., 


Defence Adviser to the Australasian Colonies, and Her Majesty’s Special Commissioner for New Guinea. 


C. KINLOCH COOKE, B.A., LL.M., 


Of the Inner Temple, Barrister-at-Law. 
WITH PORTRAIT AND MAPS. DEMY 8vo, 14s. 
The Zimes says :—‘‘ It is important to have in an accessible’ form the advice of an authority so well qualified in every way to 
speak on a subject of the gravest Imperial moment. The publication of the volume is particularly well-timed just now, when 


our first great Colonial Conference is sitting; probably the most important subject brought before it is that with which the 
volume deals. . . . Sir Peter Scratchley not only discusses the grave subject of Australasian defence, but discusses in considerable 


detail the case of each colony.” 
MACMILLAN & CO., LONDON. 
JUST PUBLISHED, Octavo, price 16s., cloth, bevelled boards, 


PIONEERING IN NEW GUINEA. 


By JAMES CHALMERS, of New Guinea, 


Author of ‘* Work and Adventure in New Guinea.”’ With a Map, Two Portraits, and Illustrations, engraved by E. WHYMPER, 
from Photographs taken by Lindt, of Melbourne. 


This volume contains an account of Mr. Chalmers’ most important Explorations, including his long visit to the Cannibals of the Gulf, and also many 
sketches of New Guinea life, customs, habits, and beliefs. Mr. Chalmers has lived and travelled in New Guinea for the last eight years. He is known to 
all the tribes along the South-East Coast, and is the personal friend of many of the chiefs. He has successfully planted Christian teachers in many parts, 
and returns in a few weeks to carry on this work. He knows the New Guinea people in a way unapproached by any other white man, and as the power of 
Christianity is already beginying to influence their customs, this record of his travels and the condition in which he found the various tribes must always 
remain unique. The book contains much to interest those who are helping Christian missions, those who love true stories of thrilling adventure, and those 
who wish to know the habits and thoughts of a fine race of savages wholly untouched by Christianity or civilisation until 1872. 


Mr. Chalmers, acting as interpreter, accompanied the Government Expeditions to proclaim the Protectorate which he describes in the book, and was 
with Sir Peter Scratchley until a few days before the death of the High Commissioner. 


THE RELIGIOUS TRACT SOCIETY, 56 PATERNOSTER ROW, LONDON. 














Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 


CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


+-- No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
= tion! No skilled labour! Willburn any kind of fuel! Costs less to work than any other kind of engine. 


Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons |} 
daily, £32. Pamphlets and Particulars free. Pcs 


— W. H. BAILEY & CO., Hypravtic Encingers, &c. Arsion Works, SALFORD, MANCHESTER. 









Pumping Salt Water at Supplying a 
Colwe Mansion. 


n Bay Hotel. 
PER HEN, Son, AN DD RA YMEN T 
(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 


GOOL.DEN & TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yorks, 


ELECTRICAL ENGINEERS AND MANUFACTURERS. 


CONTRACTORS TO THE ADMIRALTY, WAR DEPARTMENT, INDIAN GOVERNMENT, &c. 


Goolden-Trotter Dynamos, ‘‘G.T.,”’ “A.,”” and ‘‘M.”’ Types. Cardew Voltmeters (improved 
pattern), Current Gauges, Fittings, &c. Sole Manufacturers of Trotter Dioptric Diffusers. 
Domestic, Factory, and Ship Installations carried out complete by our own staff. a 4 
Estimates Free on application. 
















coy Wa type dynamo. 
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Biary of Societies, 
LONDON. 


THURSDAY, May 5. 

Roya SOciETY, at 4.30.—Report of the Observations of the Total Solar 
Eclipse of August 29, :886, made at the Island of Carriacou : Rev. S. J. 
Perry, F.R.S.; with Addendum by E. W. Maunder.—Note on the 
Microscopic Structure of Rock Specimens from Three Peaks in the 
Caucasus: Prof. T. G. Bonney, F.R.S.—On the Distribution of Strain in 
the Earth's Crust resulting from Secular Cooling ; with Special Reference 
to the Growth of Continents and the Formation of Mountain-Chains : 
C. Davison.—Note on_the Geological Bearing of Mr. Davison’s Paper: 
Prof. T. G. Bonney, F.R.S.—Note on some Experiments on the Viscosity 
of Ice : Dr. J. F. Main. ; ; ; a 

LINNEAN SOCIETY, at 8.—Vaccinium intermedium, a New British Plant : 
N. E. Brown.—British Hetercecious Uredines : C. B. Plowright. 

CHEMICAL SOCIETY, at 8.—A Contribution to the Study of Well Waters: 
R. Warington, F.R.S.—The Influence of Temperature on the Heat of 
Dissolution of Salts in Water: Prof. Tilden, F.R.S.—Crystals in Basic 
Slag: J. E. Stead and C. H. Ridsdale.—The Distribution of Lead in the 
Brains of Two-Factory Operatives Dying Suddenly: A. Wynter Blyth. 

RovaL INSTITUTION, at 3.—The Chemistry of the Organic World: Prof. 


Dewar, F.R.S. 
FRIDAY, May 6. 
Ggo.ocists’ ASSOCIATION, at 8.—On the Unmaking of Flints: Prof. J. W. 
udd, F.R.S. 
Rovat INSTITUTION, at 9.—The Element of Truth in Popular Beliefs : 
Dr. Thomas Lauder Brunton, F.R.S. 
SATURDAY, May 7. 
Rovat INSTITUTION, at 3.—Recent Researches on Sponges; Dr. R. von 
Lendenfeld. 
Essex Fierp Cius, at 3.—The Wings and Feet of Birds: Prof. W. H. 


Flower, F.R.S. 
MONDAY, May 9. 
Rovat GEOGRAPHICAL SOCIETY, at 8.30. 
Society of ARTs, at 8.—The Chemistry of Substances taking Part in 
Putrefaction and Antisepsis : J. M. Thomson. 
Royat INSTITUTION, at 5.—General Monthly Meeting. 
TUESDAY, May to. 
ANTHROPOLOGICAL INSTITUTE, at 8.30. 
InsTITUTION OF CivIL ENGINEERS, at 8.—The Conversion of Timber by 
Circular and Band Saws in the Saginaw Valley, U.S.A.: L. H. 
Ransome. 
Society or ArTs, at 8.—The Architecture of London Streets: E. J. 
Tarver. 
Rovat INSTITUTION, at 3.—Electricity: Prof. W. E. Ayrton, F.R.S. 
BiotocicaL Society, UNiversiry COLLEGE, at 5.30.—Respiratory Pig- 
ments: Dr. W. D. Halliburton.—Exhibition of Cephalopods by Prof. E. 
Ray Lankester, F.R.S. 
ParKES MusEvM, at 8.—Infectious Diseases and Methods of Disinfection : 
Dr. R. Thorne Thorne. 


WEDNESDAY, May 1. 


GeoLocica, Society, at 8.—Further Observations on Hyperodapedon 
Gordoni: Prof. T. H. Huxley, F.R.S.—On the Rocks of the Essex Drift : | 


Rev. A. W. Rowe.—Un the Remains of Fishes from the Keuper of Warwick 
and Nottingham : E. T. Newton ; with Notes on their Mode of Occurrence 
by the Rev. P. B. Brodie and E. Wilson.—On Tertiary Cyclostomatous 
Bryozoa from New Zealand: Arthur W. Waters. 

Royat Microscopicat Society, at 8.—On the Different Tissues found in 
the Muscle of a Mummy: Dr. Maddox. 

Society oF ARTS, at 8.—Cottage Industries in Ireland: Mrs. Ernest 


art. 
THURSDAY, May 12. 

Rovat Society, at 4.30.—Croon‘an Lecture—On Parieasaurus bombideus, 
Owen, and the Significance of its Affinities to Amphibians, Reptiles, and 
Mammals: Prof. H. G. Seeley, F.R.S. 

MATHEMATICAL Society, at 8.—General Theory of Dupin’s Extension of 
the Focal Properties of Conic Sections: Dr. J. Larmor.—Sur une pro- 
priété de la sphére et son extension aux surfaces quelconques: M. M. 
d’Ocagne.—On the Motion of Two Spheres in a Liquid, and Allied 
Problems; A. B. Basset.—Second Note on Elliptic Transformation 
Annihilators ; J. Griffiths. 

Roya Institution, at 3.—The Chemistry of the Organic World: Prof. 
Dewar, F.R.S. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—({1) Measur- 
ing the Coefficients of Self and Mutual Induction ; (2) Driving a Dynamo 
= © very, Short Belt: Prof. W. E. Ayrton, F.R.S., and Prof. John. 

erry, ° 

ATHENAUM SocIETy, at 8. 

FRIDAY, May 13. 

Rovat ASTRONOMICAL Socigty, at 8. 

Roya. Institution, at 9.—Some Electrical Fishes: Prof. J. S. Burdon 
Sanderson, F.R.S. 

P SATURDAY, May 14. 

HYSICAL Society, at 3.—A Modification of a Method of Maxwell’s for 
Measuring the Coefficient of Self-Induction : Ernest C. Rimington.—Note 
on Transformers for Electrical Distribution : Prof. S. P. Thompson. 


Rovat Institution, at 3.—Victorian Literature: Prof. John W. Hales. 








"HOUSEHOLD NECESSITIES 1! 


























SUBSCRIPTIONS TO “NATURE.” 


& @e 
a Re ee a eee ee eee 
Le a Se a Oe a eee ee 
CUM. s 5% ete eo ace woe Oe 
To the United States, the Continent, &c. :— 
» & 
Sa ee ea 
eee ee 
J. Sa a a a 
To India, China, and Japan :— 
. 
NS ss 6. ki De A 32 6 
ee oun: eee eae 
Quarterly. 2... 2 os 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. 9d. per Line after. 

£ 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . .1 15 


Haifa Page, ora Column... ...<:s%6s3 § 
Whole Page. .... “ iw = 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDForRD STREET, STRAND, W.C. 


coon 





NEW LANTERN MICROSCOPE 
OXYHYDROGEN oR Exectric LicuT 
(Wright and Newton's Patent.) 






SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 





With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


on application. 
sa NEWTON & CO., 
OpTiIcIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
FOR COLLEGES, INsTITUTIONS, &c. SpEcIAL OPTICAL APPARATUS FOR 
PoLaRIscopy, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 


3 FLEET STREET, LONDON. 
NEW FORM OF HELIOSTAT, 


With specially strong and steady Clock-movement, 4 inches aperture. 
Price from £10 Ios. od. to £20. 


SPECTROSCOPES 


For THE OBSERVATORY OR LABORATORY, 
For SoLar, STELLAR, METEOR, RAINBAND, OR CHEMICAL 
RESEARCHES. 
Of every Size and Description. 


With prisms, either ordinary, simple and compound, with automatic adjust- 
ment to minimum deviation, or direct vision; or with gratings, flat or 
concave. All of the highest efficiency and workmanship. 





ADAM HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD ROAD, N.W. 





BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
Address, Head-Master. 
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EXARVEWDY & PEAK, 


[By Appointment to the Royal Institution of Great Brit 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, w. 
Catalogue per post 8d. 


LEWIS WRIGHT'S 











PROJECTION POLARISCOPE, 











Showing axes of Crystals, &c., on a well illuminated 
and flat field. 











CPI A 


Mathematical Instrument Manufacturer to H.M. Government,Council of 
ndia, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
ot Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Liiustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. : 


PRICE 4s. 7@. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Completeand Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 





TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 

PRICE LISTS ON APPLICATION 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 








Excellent Copees of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
writtenletters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
72 London Wall, London, and 52 Princess Street, Manchester. 





AMERICAN EXHIBITION MINERALS. 


"09.‘ Pad 5.34 
auozs uozniuy* 


‘ST UL 





WULF —_ MALACHITE, AZURITE, V oy wae: TE, AMAZON 
LONE, RHODONITE, APATIT c., Se 

PROF. FOOTE, of Philadelphia, having a employed to 

collective sahibs it of Americz an Minerals, has selected fron his 
stock of over 100 tons what is undoubtedly the finest Collection of Am 
Minerals ever seen in Europe. These he now offers for s: ale in a} 
pavilion covered with mica, opposite the main or West Brompt 
of the Exhibition. As his shipment already on the ground we $ 
— ut including cases, he has Specimens from 3d. to £20. He } 
also on private view very remarkable Japanese STIBNITES, OPALS 
TRIDY MITES, and other Minerals from Mexico, collected during t 
se - in that country—one of three months’ duration. 

VANTED, for Cash or Exchange, choice English or Forei gn Mir 
I am prepared to pay from £5 to £5000 for things that I really need. 
visit any locality to examine and purchase. 

BOOKS.—SCIENTIFIC AMERICANA, including? Mepicine, A 
CULTURE, HORTICULTURE, and EpucaTion. From his stock of scientif 
C oaks, the largest in America, Prof. Foote has brought several tho 

lumes and_ pamphlets, including the best Collection of Nz ationa 
State Geological Surveys ever seen in Europe, Botanical Wo 
J ) CIENTIFIC BOOKS, JOURNALS, AND ‘PAN 
LETS.—Will visit any place, examine, and purchase Libraries of 
- ntion is called to the fact that thousands of volumes that 1 

he highest scientific value, if in the right hands, are now absolut 
fos yecause they are duplicates, or because their owners are not 
in the subjects on which they treat. The especial attention of Libra 
called to this opportunity of getting American documents in exct 

Catalogues free, except the roo-page Mineral Catalogue, whic 
customers, 6d. to others. Please mention what class of scientific 
are interested in. 
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VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 


The British Medical Journal says:—‘‘‘Van Houtrn’s Co 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, an¢ 
rich,” &c., &c. 
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MESSRS, MACMILLAN & CO.’S SGIENTIFIG WORKS. 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By Micuaet 


FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 21s. 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. - Fifth Edition. Crown 8vo. 7s. 6d. 


PRIMER OF PHYSIOLOGY. By 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 
1S. [Science Primers. 

PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 

New Work for the Summer Session, on 


PRACTICAL HISTOLOGY. By WILLIAM FEaArn- 


LEY. With Illustrations. Crown 8vo. [Nearly ready. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. 
tions by the Author and Translator, 
Woodcuts. Medium 8vo. 12s. 6d. 


A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. I. 18s. Vol. II. ars. 


PRACTICAL EMBRYOLOGY. By Prof. MicHarE. 
FOSTER, MA., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Third Edition, revised and enlarged. Edited by Apam SEepGwick, 
M.A., and WALTER HEApPE. With Illustrations. Crown 8vo. 1os. 6d. 

ELEMENTS OF COMPARATIVE ANATOMY. 
By Profes or CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


ANATOMY, LESSONS IN ELEMENTARY. By 


ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 


Feap. 8vo. 6s. 6d. 
A TEXT-BOOK OF THE PHYSIOLOGICAL 
Including an Account 


CHEMISTRY OF THE ANIMAL BODY. 

of the Chemica] Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 28s. (Vol. LI. in the press. 


A COURSE OF PRACTICAI INSTRUCTION 
IN EL MENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised Crown 8vo. 65s. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 

ritish Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology inthe Royal College of Surgeons of England. 
numerous Illustrations. Third Edition. 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Hux ey, F.R.S. Royal 4to. 14s. 


MICHAEL 


18mo. 


With Addi- | 
With Two Hundred and Seventy | 


With | 
Revised with the assistance | 


A COURSE OF INSTRUCTION IN ZOOTOMY | 


(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 

THE FERTILISATION OF FLOWERS. By Pro- 
fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee 
numerous Illustrations. Medium 8vo. 


STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Professor ASA GRAY, LL.D. 8vo. 10s. 6d. 


218. 


With a Preface by CHARLES DARWIN, F.R.S. With | 


BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Cam- 

With a Preface by W. T. Tu1sz-ton Dyer, M.A., C.M.G., 

F.R.S., F.L.S., Director of the Royal Gardens, Kew. 
Part L—PHANEROGAMA—PTERIDOPHYTA. Crown 8vo. 6s. 


LESSONS IN ELEMENTARY BOTANY. By 
gg: Senge ry — New Edition. With numerous Illustra- 
ions. ap.8vo. 45. 6d. 


PRIMER OF BOTANY. By Sir J. D. Hooxer, 
K.C.S.I., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations. 
New Edition. 18mo. 1s. [Science Primers. 


THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.L, C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. 1os. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Illustrations. Extra feap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
— History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
vO. I45- 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 12s. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 1os. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 15. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN.- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
Edition. “Adapted to the New British Pharmacopceia, 1885. Medium 
8vo. 21s. 


TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum, By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. tos. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen. Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P. Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 


ll ions. Medium 8vo. oe 
Pan GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


PATHOLOGICAL ANATOMY. 
12s. 6d. Sections IX.—XII. 


12s. 6d. ; 
Part II.—SPECIAL Sections I.— 
VIII. Second Edition. 12s. 6d. 
MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital, London. With x21 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


MACMILLAN & CO., LONDON. 
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CROSSLEY’S 
NEW 5-MAN POWER 


“OTTO” 
GIVES OFF 1 H.P. ON THE BRAKE. 
Very suitable for driving amateurs’ work- 


ng water to house, driving 


shop, pumpi: 





laundry machinery, chaf-cutting, &c. 


| for electric lighting (the dynamo or pump being dis- 
\connected whenengine is required for other purposes). 


|\Can be supplied combined with pumps or with dynamo 





NEW, RARE, AND INTERESTING MICROSCOPIC OBJ 


AWARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 


BOTANICAL 


CROSSLEY BROS., 
Limited, 
MANCHESTER. 


=) 


BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 

















An excellent relish for “ fish, flesh, 
and fowl.” 


CTs. 





Paw DIATOMACE&. ‘ 
s. d, s. 
zo Examples of Pollens, mounted separately on one Slide, allnamed 8 6 | Group of Diatoms from Oamaru (new) r 6 
Sieve Tubes in Vegetable Marrow ... ro = oup of Diatoms from St. Peter (new) 1 6 
Stems of Exogen, Endogen, and Acrogen, mounted separately on one Group of Diatoms from Simbirsk (new) ... r 6 
Slide, with Names... e 2 6 | Group of Diatoms from Holland’s Cliff ny 1 6 
Pinus sylvestris, one, two, and three years’ growth, double-stained Actinoptychus stella (selected specimen) 20 
Sections, mounted separately on one Slide 2 6 | Aulacodiscus Grunowii (selected oaamm, very rare) 5 0° 
Hymenium and Gills of Edible armeaeel 1 o | Triceratium archangelskisnum 1 0 
Yeast Plant (Torula cerevisiz) t o | Triceratium nobile Galected specimen) r 06 
Antheridia and Globules of Chara fragilis... 1 © | Triceratium Weisii (selected specimen) 1 0 
Chlorophyll in Metzgeria furcata oe t o | 150 Various Diatoms on one Slide ... 5 0 
Starch Grains i situ in Potato, stained t o | Type Slide of Diatoms from Campeachy Bay, 50 Different Species 8 6 
Anatomy of Leaf, 9 pieces on one Slide 2 6 | Type Slide of 100 Diatoms, with List of Names, in Case 21 0 
Any of the nies sent tw return on receipt of Remittance for Pric 
CLASSIFIED LIST of 40,000 first-class Objects. ILLUSTRATED CATALOGUE OF MICROSCOPES. 
Either of the above sent post free on application to 
W. WATSON & SONS, oPzicrans TO HER MAFESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C. 
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ILLUSTRATED JOURNAL 





OF SCIENCE. 


‘* 70 the solid ground 


Of Nature trusts the mind which 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece 





Ye ee! 


232 0 


Stand, with 1-in. and }-in. 


Object-glasses ... 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
2 ae ae ae eee 


440 


Full Descriptive Pamphlet sent on 
—————— Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 








NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 








This jet, designed by Lewis WriGut, Esq., gives a most powerful light, 
with a minimum of trouble. The lime-pin, of Bessemer steel, has a deep 
spiral cut in it, to which Newton’s new check-action is fitted. By this 
arrangement, the whole lime-surface is used, yet the light never impinges 
twice on the same spot. ‘ 

A new “‘cut-off,” devised by ANDREW PRINGLE, Esq., is also fitted to 
= jets, by which the light can be turned up or down without altering the | 

Can be seen at work at 3 Fleet Street. | 
wa tites_ best workmanship, 47s. 6d., as supplied to A. PRINGLE, Esq., who | 


_ “I write to let you know of the great success of the jet you made for me ; 
\t gives a grand light, and does not crack the limes as most jets do. Regard- 
ing the cut-off, every time I use it I like it better.” 

Price, without “cut-off ” (as supplied to L. WriGcut, Esq.), 32s. 6d. 


NEWTON & CO., 3 Fleet Street, London, E.C, 


THE 


RAIN-BAND SPECTROSCOPE. 





On the morning of May 6 rain began falling. The barometer had been 
rising slowly and steadily for three days, the wind was in the north-east, 
and to all appearances one would have supposed that there would be but a 
slight sprinkle of rain, which would quickly pass over. The Rain-Band 
Spectroscope, however, showed a strongly-marked rain-band, and from the 
time it began raining, at 11 oclock, it did not cease falling for several hours. 
During one hour of the time, between 12 and 1 o’clock, it poured heavily— 
a convincing proof of the great value of the Rain-Band Spectroscope for the 
prediction of rain. 

Price of GRACE’S RAIN-BAND SPECTROSCOPE, in Morocco 
Leather Case, £3 8s. 6d. 
Lllustrated Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROWNING. 
Optical and Physical Instrument Maker to H.M. Government. 


63 STRAND, LONDON, W.c. 











A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPAEDIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards of 


THIRTEEN HUNDRED ENGRAVINGS. 
Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON; 
and CRYSTAL PALACE, SYDENHAM. 

Telephone No. 6583. Telegraphic Address: Negretti, London. 














ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBE cnag E STREET, PICCADILLY, W. 


VICTOR HORSLEY, Esq., F.R.S., B.S., F.R.C.S., will, on 
DAY NEXT (May 17), yes begin ac yurse of Three Lectures 
The MODERN PHY SIOL OGY of the BR: AIN and its RELATION t 
the MIND. 
iption to this Course, all the Course 
. ‘Two Guineas 


TUES- 





Half-a-Guinea ; to 





VICTORIA ‘UNIVERSITY. | 


An Entrance 
cine) will be held 
Liverpool, on Monday, 
excepted. 

A Preliminary Examination (introductory to the Facultie s of Art s, Scie 
= he'd in Owens College, ion - 

n Thursday, June 16, an 


Examination in 
in Owens Colle 
June 20, 


re, hg ee veg ar 
and following days, 








and Law) will ‘be 
2, Liverpool, 
cepted. 
Notice (in writing) of intention to be present should be sent on or! 
, June 1, to the U nivers ity RecisTRArR, from whom Cor 
e and further particulars as to these and other Examination 







= eo 





BENTLEY, M.A., R 





Man¢ tained, rr. A.T. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 

The CHAIR of SYSTEMATIC PHYSIOLOGY being now 
Gentlemen proposing to be Candidates for the 
municate with the Mepicat SEcrETARY, from whom particulars n 
obtained. Applications, with Testimonials, to be sent not later than May 


W. M. ORD, Dean. 





VACANT, 


same are requested to con 





LINNEAN SOCIETY, Burlington anne, 


Piccadilly.—T! ANNIVERSARY MEETING of the Society 
held : ut the S y 1 nr yor a May 24, at 

pre pe fc 1 tl id Officers for the en cag y 
and other busine 





. DAYDON JACKSON, 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


RO: AD, SUSSEX. 


M: AYPOL E 

The object of the Sx 
boys for either Pr 
paid to the requirem 














nal or Commercial 
ents of boys intended for commercial pu 
are seceived from seven to fourteen years ofage. There is g 
specially adapted to prepare the younger boys for the work o 
classes E ach pupil will recei ve careful attention, est 
jects wherein he is weak. No injurious cramming encou 
of Instruction includes all the subjects requirec i 
examinations. The Principal has had many years’ erienc 
schools, and has proved himself a most successful Ma te r. The 
moderate.—For Prospectus and particulars, apply to the Priv cr 


AGRICULTURAL “COLLEGIATE 
SCHOOL, 


















EAST GRINSTEAD, SUSSEX. 
For Sons of Gent en, from seven years of age. The Course of Studies 
or Instruction is « ed to prepare | oys to occupy the positions of Land- 
owners, Farmers, intending Col nists, &e. It provides full 














instruction i practice and science of Agriculture and Estate Manage- 
ment, M 1ent of Live Stock, Dairy F arming, Ag gricultural Chemistry, 
&c. Pupi re prepared for all the Examinations. 

The College offers tl he following advantages :—A most superior educ 
A Staff of Masters selected for their qualifications as Scholars and a eir 


nt carefully supervi 


tried ability as Teachers, A Boarding Departme 1 
ngements calculated to 


excellently appointed ; its diet lit eral, and all : 

develop g zentlen anly hz rbits and to produce fee 
The strictest attention to the moral and religi ils. 

most moderate. Re ferences of high characte ee 'P are nts 0 f Pupils, 
Prospectus and all particulars on appl lication to the PriNcrPa.. 












WANTED. Vacation Tutor in Betany.- 






A gentleman er parin day oe Sc. (Lond.) will require 

in Mi opic 1 De scriptive Be y; for four or fix > weeks 

July and Sep tembe r 17. Can arrange to reside with or near 1 , 
he | ly, stating inclusive terms, references, and qualifications, t 
F.L. , Office of NATURE. 





YOUNG GENTLEMAN (21), 


cated, but without specialized knowledge, desires Post as SECRE- 
TARY and Assistant to Scientist or any similar position where | 
would have opportunities of continuing his studies in Science, and 


acquiring practical knowledge thereof.- fF ASTOR, London Institutior 
E.C, 





FOR SALE.—A 7-inch equatorially-mounted 
TELESCOPE, Graduated Hour and Declination Circles. Tall Iron 
Pillar Stand Object- Glass made by Wray, of London, and the mount- 
ing by Dancer, of Manchester. Also a Wooden Observatory for the 
above. The w hole will be sold for about one-third of its cost.—Apply to 
J. CASARTELLI, Optician, 43 Market Street, Manchester. 


NATURE 


LIVING SPECIMENS FOR THE. MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION , 
HAM, 





- DENT’S 


Well Edu- | 


Loner 12, 1887 


THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGI 


ht ho last week sent to his Subscribers Cordylophora lacus 
n 1 description. He also sent out Lophopus cryst: 
Stephanoceros Eichhornii, Melicerta ring zens, Mel 
Br bic nus rubens, Stentor Miilleri, Euglena viridis, C 
Volvox globator; also Hydra, Amoeba, Vorticella, Crayfish, 
Specimens for (Huxley and ep s) Biological L aboratory wor 

Weekly announcements will be made in this place of Organisms T. | 


is supplying. y es 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, ts. each 


“BROWN CEMENT, 


| The name of this Cement, admitted to be the best for Mi 
| Work, has been registered, and is now labelled in White eve 
Brown Ground. 












} 











Purchasers should see that they are not deceived by fraudulent imita- 
tions y i 
Price rs. per bottle, with full instructions for use, from most Opticiar 


Post free for 1s. 3d. from 
EDWARD WARD, 249 Oxford Street, Manchester. 





INVENTIONS EXHIBITION—GOLD MEDAL AWA?» DED. 

iINEW ILLUSTRATED 

CATALOGUE of HIGH-CLASS 

WATCHES. | WATCHES and CLOCKS a 
REDUCED PRICES, sent 

niga . rots 

free on application to E. DENT 

and Co., Makers to the Queen 

61 STRAND, LONDON, W.C 
or 4 ROYAL EXCH ANGE, 


ROCKS, MINERALS, FOSSILS. 
=. Ei. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c. 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, ORDO. Ls W. 


On View :—A fine series of British and Continental Cretace 
oda, including many Ammonites of great rarit 

‘tadt Trias ; and Ceratites and Encrinites from ‘the Mus 
a selection of Archaic and Transition Greek Pottery from 
Ro )-Punic from Utica, and Romano-British and Celtic from Londor 
New ¥ orest and Ireland. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

NEW SERIES OF Rocks. MIcRoscopic SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatu 
PRIVATE LESSONS AND EVENING CLASSES 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Re rular 
Gl ass-capped Boxes from One Shilling per dozen. About 70 diffe srent size 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for Or 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 
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PARTNERSHIP in an Old-established 
Business readily capable of development. The connexion is principally 
among Colleges and Universities at home and abroad. A knowledge of 
Mechanics essential —Principals or Solicitors address ‘‘ PARTNER,” 
care of Messrs. Street & Co., 30 Cornhill, London, E.C. 








NEW FORM OF HELIOSTAT, 


With specially strong and steady Clock-movement, 4 inches aperture. 
Price from £10 ros. od. to £20. 
SPECTROSCOPES 


For THE OBSERVATORY OR LABORATORY, 
For SOLAR, STELLAR, METEOR, RAINBAND, OR CHEMICAL 
RESEARCHES. 
Of every Size and Description. 
With prisms, either ordinary, simple and compound, with automatic adjust- 
ment to minimum deviation, or direct vision; or with gratings, flat or 
concave. All of the highest efficiency and workmanship. 


ADAM HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMpsTEAD Roap, N.W. 








BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 


Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head-Master. 


~ JAMES R. GREGORY, 
MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, ETC. 
REQUISITE FOR PRACTICAL 
ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION. 


The Largest Stock and Greatest Variety in London. 
New Lists Now REapy. 


NEW CATALOGUE OF MINERAL SPECIMENS 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 








EVERY WORK. 







New s of Rare Minerals, Rock Specimens, Geological Apparatus, 
Cc tions, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 
Gegriindet von Dr. W. SKLAREK, u. herausgegeben von Dr. O. SCHUMANN, 
Privatdocent an der Universitat Tiibingen. 


Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free 
Tibingen : LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdem. ; 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
trish Markets of the week. 

Thespecial attentionof Land Agentsis directed tothe AGRICULTURIST 
- one ofthe best existing papers for Advertising Farmsto be Let and Estates 
or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. ; 

Price 3d. By post 34d. Annual Subscription, payable in advance, r4s. 

Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 








On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by James BritTEN, F.L.S., British Museum. 
_ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News — 
Proceedings of Societies. - 
Price rs. 3¢. Subscription for One Year, payable in advance, rs. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 








| Third Series. 





THE CROONIAN LECTURES FOR 1886. 
Just Ready, Price 3s. 6d. 


On SOME POINTS in the PATHOLOGY 
of RHEUMATISM, GOUT, and DIABETES; the Croonian Lectures 
for 1886, delivered at the Royal College of Physicians, London, by 
P. W. LATHAM, M.A., M.D., Fellow of the College, Downing Pro- 
fessor of Medicine in the University of Cambridge, Senior Physician to 
Addenbrooke’s Hospital, and formerly Assistant Physician to the 
Westminster Hospital. 





“We believe their perusal will repay every thoughtful practitioner of 
medicine, for Dr. Latham has, we think, succeeded in the endeavour to 
indicate some of the changes in the nervous system, the blood, and the 
tissues, which may take place in diabetes, rheumatism, and gout. He has, 
further, brought together a number of facts, as he says himself, and drawn 
certain inferences from them, which, whether right or wrong, will certainly 
help to a better understanding of the diseases in question.” — British Medical 
Journal. 

“* The arguments in support of Dr. Latham’s views afforded by appropriate 
treatment of rheumatism, gout, and diabetes by salicylic and benzoic acids 
and colchicum are not the least interesting part of the Croonian Lectures.” — 
Lancet. 

“Dr. Latham has made a valuable addition to the literature of the diseases 
which he discusses. Whatever may be the opinion as to his theory, there 
can be no two opinions as to the skill and ability with which he has collected 
and stated his facts and drawn his conclusions.” —Scotsman. 


Cambridge: DEIGHTON, BELL, & CO. 
London: GEORGE BELL & SONS. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Sonducted by C. G. Barrett, J: W. Doucias, W. W. Fowzer, M.A., 
F.L.S., R. McLacutan, F.R.S., E. SAunpErRs, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on ail subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. toVI, (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
zr Paternoster Row. 
N.B.—Communications, &e., should be sent to the Editors at theabove 


The volumes com- 





THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Edited by J. E. Hartine, F.L.S., F.Z.S., Member ofthe 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new of 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign soologica] 
journals of important and interesting articles invarious branches of soology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hal] Court. 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON 
With the Assistance of 
FREDERICK Bonn, F.Z.S. RIcHARD SouTH. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S 
F, BucHANAN WHITE, M.D. 

Contains Articles by well-known Entomologists on all Branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. | 

Woopcut ItLusTrRATIons and occasional LIrnhoGRAPHEDand CHROMO- 
LITHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
THE ‘* HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently. | Price 12s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FrEEDEN M.R., 
Hamburg, Alexander Street, 8. 
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Just Published, 190 pp., Crown 8vo., Cloth, Price 5s. Nearly Ready, Demy 4to, about 2%0 pages, with 24 Illustrations, and 
25 double and 40 single Plates. Price £2 ros. 


EASTERN GEOGRAPHY. | TECHNICAL scHOOL ANDicCOLLEGE 


BUILDINGS: being a Treatise on the Design and Construction of 


A GEOGRAPHY OF THE MALAY PENINSULA, Applied Science and Art Buildings, and their Suitable Fittings and 


Sanitation ; with a Chapter on Technical Education. 


INDO-CHINA, THE EASTERN ARCHIPELAGO, By EDWARD COOKWORTHY ROBINS, F.S.A. 
THE PHILIPPINES, AND NEW GUINEA. OurttinE or Contents :—Introduction.—English and Foreign Technical 


er SD Dg pal ba Report of the Royal Commissioners on 
echnica ucation.— Buildings for Applied Science and / structi 
By Professor A. H. KEANE, B.A., F.R.G.S., with Examples of Foreign and English ep the nA | ba Fitting: 
necesary for these Buildings.—British and Foreign Examples of the Details 
of the Fittings.—Heating and Ventilation generally.—Heating and Ventila 
tion necessary for Applied Science and Instruction Buildings.—The Planning 
With a Coloured Map. of Buildings for Middle Class Education.—Sanitary Science.—Appendix, 
Full Prospectus post free on application. 


VicesPresident of the Anthropological Institute; Author of ‘‘ Asia” in 
Stanford’s Compendium Series. 





London: EDWARD STANFORD, 55 Charing Cross, S.W. 





Second Edition, Just Published, cloth, 7s. 6a. 


Now Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, 15s. MAGNETO- AND DYNAMO-ELECTRIC 
A MANUAL OF BOTANY, including the MACHINES, with a description of Electric Accumulators. A Practical 

Structure, Classification, Properties, Uses, and Functionsof Plants. By Hand-book, with use of the German of Glacer de Cew. S d Editi 

ROBERT BENTLEY, Professor of Botany in King’s College, London, enlarged. With Z Preface ond peg he Seunles eu a 


a he Pha ical iety. 
and to the Phasmnsmtent Sostety : Types of Machine. By W. B. ESSON, M.S.T.E. With 
London: J. & A. CHURCHILL, 11 New Burlington Street. illustrations. Crown 8vo, pp. xi.-312. 








FOWNES-WATTS’ CHEMISTRY. 
PHYSICAL AND INORGANIC CHEM. 


ISTRY. By HENRY WATTS, B.A., F.R.S., Author of “A Dic. | 


Just Published, cloth, 12s. 


‘THE STORAGE OF ELECTRICAL 


tionary of Chemistry,”” &c. With Coloured Plate of Spectra and 150 | ENERGY, AND RESEARCHES IN THE EFFECTS CREATED 

Wood Engravings, Crown 8vo, gs. | BY CURRENTS COMBINING QUANTITY WITH HIGH TEN- 
CHEMISTRY of CARBON COMPOUNDS: |! SION. By GASTON PLANTE. Translated from the French by 

or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A. FERS. } Pau. Beprorp Etwetr (of ELtweti-Parker, Ld.). With Portrait 

Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of and 89 Illustrations. Post 8vo, pp. vii.-268. 

Chemistry in the Mason College, Birmingham. Second Edition. With | 

Engravings, Crown 8vo, ros. | Cloth, zs. 


*,* These two volumes are based on the well-known ~ of the late COMPLETE HAN D-BOOK ON THE 


Prof. Fownes, and form the Thirteenth Edition of that work. 





London: J. & A. CHURCHILL, 11 New Burlington Street. MANAGEMENT OF ACCUMULATORS. By Sir DAVID 
om SALOMONS, Bart., M.A., A.I.C.E., M.S.T.E. Second Editior 
Now Ready, 8vo, 6s. revised and enlarged. Demy 8vo, pp. 31. With Illustrations. 


ELEMENTARY PRACTICAL BIOLOGY London: WHITTAKER & CO., Paternoster Square, E.C. 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), = 
Lecturer on Comparative Anatomy at St. Bartholomew’s Hospital. ww : iigieais 

London: J. & A. CHURCHILL, 11 New Burlington Street. CHRYSTALS ALGEBRA. 
In Crown 8vo, pp. 560, Price tos. 6d. 








Just Published, Price 7s. 6d. 


PRACTICAL ELECTRICITY. By Prof. A L G E B R A 


). AYRTON, F.R.S., Assoc.Mem.Inst.C.E. With numerous | 
An Elementary Text-Book 


I}lustrations. 

** The best existing text-book for first-year students of electrical engineer- 
ing.”"—English Mechanic. 

‘Prof. Ayrton’s ‘ Practical Electricity’ is a new book on a new plan FOR THE 
from a new standpoint. The student will find it contains far more useful 


Pther work in this or anyother language. "~-Eletncin, "9" =9¥ | Higher Classes of Secondary Schools and for Colleges. 


* By far the best work of the kind yet published.’’—Zvectrical Review. 


‘** Prof. Ayrton’s book on ‘ Practical Electricity’ fills 2 gap, and is well PART $f. 
fitted for the purpose for which the author has designed it.”—Nature. 
CASSELL & COMPANY (Limirep), Ludgate Hill, London. By GEO. CHRYSTAL, M.A., 





Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
of Mathematics in the University of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. 








Mathematical Instrument Manufacturer to H.M. Government, Council of oy , - 
India, Science and Art Department, Admiralty, &c. ' Just Published, 1 vol. Post 8vo, ras. 6d. 
Mathematical, Drawing, and Surveying Instruments SECOND AND ENLARGED EDITION. 


ot Every Description, 


Of the Highest Quality and Finish, * the most Moderate Prices. HISTORY OF ASTRONOMY DURING 
Iliustrated Price List Post Free. THE NINETEENTH CE NTURY. 


W. F. S. obtained the only Medal in the Great Exhibition ¥ 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- By A. M. CLERKE. 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. Edinburgh : ADAM & CHARLES BLACK. 


Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 

: tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 

E | Bailey’s Hot-air Pump, Complete, ready for work, to sup pply any quantity of Water up to 4000 Gallons 

: : daily, £32. Pamphlets and Particulars free. 

W. H. BAI CO,, Hyprautic Encinggrs, &c. ALBION Works, SALFORD, MANCHESTER. : 

Prange Salt V Wer at nee SOO., ‘ ‘ Supplying a 
Bay Hotel. Mansion. 
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MAGIC LANTERNS & SLIDES 
MAGIC LANTERNS & ' 
THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
ON SALE OR HIRE. 
The ‘‘EUPHANERON LANTERN,” with the W four-wick Lamp, 
Is unsurpassed for power, portability, and price, £4 4g. 
SPECIAL ATTENTION ts called to the great advantages 
fered to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 
and also to the very favourable terms upon which Slides pur- 
hased of E. G. Wood may be exchanged. Full particulars | 
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Post free for One Stamp. 


E. G. WOOD, 
74 CHEAPSIDE, LONDON; AnD 


HORNE, THORNTHWAITE, & WOOD, 
416 STRAND, LONDON. 
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SOLUBLE COCOA 


Prepared by a new and special scientific process 
Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 


BEST BLACK INK KNOWN. | 
DRAPER’S INK (DICHROIC),. | 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Vriting becomes a pleasure when this Inkis used. It has been adopted by | 
1¢ principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

t writes almost instantly full Black. | Flows easily from the Pen. 

Joes not corrode Steel Pens. Blotting-paper may be applied at the 

s cleanly to use, and not liable to Blot.} moment of writing. 

‘an be obtained in London, through Messrs. BArcLtay & Sons, Fariing- 

on Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. | 


BEWLEY & DRAPER (Limited), Dublin, 
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For BAD LEGS, BAD BREASiS, OLD WOUNDS, SORES and) 
ULCERS. If effectually rubbed on the Neck and Chest, it cures) 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, | 
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TO SCIENCE CLASSES AND SCHOOLS, 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Ar 
Department, and Specimens of their Work may be seen at 
South Kensington. ss 


PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 





Excellent Copies of the actual, natural Handwriting, als 
of Drawings, Music, even of elaborate Sketches, Pro. 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Tyype-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resem}. 
writtenletters. Used at the House of Lords, &c. ii 


AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester, 


VAN | 
HOUTEN’S 
pure soluble C O C OA 


is the best and really the cheapest in 
the end. 














” 


The British Medical Journal says:—‘‘‘Van Hovuten’s Cocos 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 











BOOKS (Secondhand), Miscellaneous, Re 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 3 
Goswell Road, London, E.C. Catalogue free on receipt of two stamp 
Libraries, Old Books, and Parehments purchased. 





ADAPTED TO THE NEW BRITISH PHARMACOPGEIA, 1885. 


Now Ready, Third Edition, 


Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 


Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPCIA BY F. H. WILLIAMS, M.D., 


BOSTON, 


‘* The work has little in common with the old-fashioned books on materia medica. . 


MASS. 


. . It is not a mere collection of dry facts 


and technical details, but a scientific treatise worthy to be ranked with the highest productions in physiology, either in our own oF 


any other language. . 


. » It is a book of study for the scientist and a work of reference for the practical physician.” —Lavcet. 


BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
8vo, 10s. 6d. 


MACMILLAN & CO., LONDON. 
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NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Mediam 8vo. 2ts. 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR STEWART, F.R.S., and W. W. HAL- 
DANE GEE, B.Sc._ Crown 8vo. - 

Vol. L—GENERAL PHYSICAL PROCESSES. 6s. 
Vol. IL—ELECTRICITY AND MAGNETISM. 7s. 6d. : 
Vol. IIL—OPTICS, HEAT, AND S<¢ JUND. [in preparation. 

A School Course of Practical Physics. By 
the same Authors. . 

Part. I—ELECTRICITY AND MAGNETISM. | [ln the press. 

Physics, Elementary Lessons in. By Pro- 
fessor BALFOUR STEWART, F.R.S. New Edition. With numer- 
ous Illustrations. Fcap, Svo. 4s. 6d. (Questions on, 2s. | 

Primer of Physics. By the same Author. 
With numerous Illustrations. New Edition, with Questions. 
1S. ; [Science Primers. 

On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. First Course. 
On THE Nature oF Licut.—Second Course. On LiGHT as A 
MEANS OF INVESTIGATION. Crown 8vo. 2s. 6d. each. 

THIRD COURSE. ON THe Benericiat Errects or Licut. 
[In a few days. 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 

R.S., Ph.D., Professor of Applied Mathematics in the Owens College, 
Victoria University. With Appendices, numerous Illustrations, and | 
Plates. Medium 8vo. ars. 

Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. ros. 6d. 

Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
_ Philosophy in the University of Edinburgh. Crown 8vo. 6s. 

Light: Course .of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crrown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By. | 
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RAIN-BAND SPECTROSCOPE. 







fohn “Browning = 


—Je3 Strand Lonoon. 





On the morning of May 6 rain began falling. The barometer had been 
rising slowly and steadily for three days, the wind was in the north-east, 
and to all appearances one would have supposed that there would be but a 
slight sprinkle of rain, which would quickly pass over, The Rain-Band 
Spectroscope, however, showed a strongly-marked rain-band, and from the 
time it began raining, at rr oclock, it did not cease falling for several hours. 
During one hour of the time, between 12 and 1 o’clock, it poured heavily— 
a convincing proof of the great value of the Rain-Band Spectroscope for the 
prediction of rain. 

Price of GRACE’S RAIN-BAND SPECTROSCOPE, in Merocco 
Leather Case, £3 8s. Gd. 
Lllustrated Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROW NING, 


Optical and Physical Instrument Maker to H.M. Government. 
63 STRAND, LONDON, W.C. 
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UNIVERSITY COLLEGE, LIVERPOOL. 
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testimonials, for the post should be sent as son as possible to Pror. 
HERpDMAN, who will give particulars as to the duties. 
£80 to £100 a year 


OPEN SCHOLARSHIPS in NATURAL 
SCIENCE of the value of 125 Guineas and £60 are awarded annually 
= OCTOBER at St. Thomas’s Hospital Medical School, Albert 

Emba stuns nt, S.E. 
For particulars apply to Mr. G. RENpDLE, Medical Secretary. 
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- CASARTELLI, ( samen 43 Market Street, Manchester. 











EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


The object of the Sel ool is to afford a Sound Education, which will fit 


boys for either Professional or Commercial life. Most careful attention is 
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of Instruction includes all the subjects required at the various public 
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moderate.— For Prospectus and particulars, apply to the Pri. crpaL 
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Arranged for the Selection of Single Specimens, &c., with Prices. 2 so 
New 1 ists of Rare ‘Min erals, Kock Specimens Ge ylogical Apparatus, 
ollecticns, Ha ions of Rocks. 


EVERY 





( mmers, and Microscopic Secti 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
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LIVING SPEGIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION ; 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM 


He also sent out Lophopus crystallinus, Cristatella n 
Cordylophora lacustris, Stephanoceros_Eichhornii, M icerta ringen 
certa conifera, Brachionus rubens, Euglena viridis Covensin. D. S s 
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Portfolio of Drawings, Eleven Parts, rs. each. 
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With specially strong and steady Clock-movement, 4 inches aperture, | 
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SPECTROSCOPES 
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THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology 
f animals; arrival and departure of migratory birds; occurrence ¢ 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fre 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign soologic: 
journals of important and interesting articles in various branches of s sole gy 
Chere are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonun T. CaRRINGTON 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHARD SOUTH. _ 
Epwarp A. Fitcn, F.L.S. J. JENNER WEIR, F.L.S 
F. BucHanan White, M.D. 

Contains Articles by well-known Entomologists on all Branches of - 
Science ; on Insects injurious or beneficial to Farm or Garden ; No .¢ 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Month ) 
Lists of Duplicatesand "Desiderata. 
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MANAGEMENT OF ACCUMULATORS. By Sir DAVID 
SALOMONS, Bart., M.A., A.I.C.E., M.S.T.E. Second Edition, | 
revised and enlarged. Demy 8vo, pp. 31. With Illustrations. 
London: WHITTAKER & CO., Paternoster Square, E.C. 
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An Elementary Text-Book 
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Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 


of Mathematics in the University of Edinburgh 
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HISTORY OF ASTRONOMY DURING 
THE NINETEENTH CENTURY. 
By A. M. CLERKE. 
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Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs i in every respect. Every second Sunday one Number in 
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INDO-CHING, THE EASTERN ARCHIPELAGO, 
THE PHILIPPINES, AND NEW GUINEA, 


By Professor A. H. KEANE, B.A., F.R.G.S., 


Vice-President of the Author of 


Anthropological Institute ; ** Asia” in 
Stanford’s Compendium Series. 
With a Coloured Map. 
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MR. GLADSTONE and the Nationalities of the United Kingdom. 
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| M.P., F.R.S., D.C.L., LL.D., President of the Linnean Socie ty, First 
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SEAMARD QUARITCH, 






15 Piccadilly, London. 





Ready This Day, Second Edition, with Coloured Plates and Coloured 
Engravings embodied in the Text, Demy 8vo, 21s 
MANUAL OF BACTERIOLOGY. 


M.B., F.R.M.S. 


and will doubtless 


By EDGAR M. CROOKSHANK, 
‘The work is one which in every respect deserves, 
ce in scientific literature.” —Lancet. 

** A real treast o all students of the science of bacteriolog 
Journal of Medical Science. 





”*_ Dublin 


vo, 12s. 6d. 


Just Published, Royal 8 


PHOTOGRAPHY OF BACTERIA. 
By the same Author. 


Illustrated by 86 Photographs reproduced in Autotype. 


London: H. K, LEWIS, 136 Gower Street, W.C. 
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WEALE 
(Postage 2d.). 
PNEUMATICS, including ACOUSTICS 
AND THE PHENOMENA OF hinge CURRENTS. For the use 
of Beginners. By Cuas, TOMLIN -R.S., F.C.S., &. With 68 
Illustrations. 


CROSBY LOCKWOOD & CO., 7 Stationers’ Hall Court, London, E.C. 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, ag and Surveying Instruments 
oft Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Tiiustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathem natical Instruments, and the only 
Go_p MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 








A FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
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business or conversational purposes.—Address, M. ALFRED VIGIER, 
Swanley, Kent. 
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PUBLICATIONS OF THE ZOOLOGICAL | 
SOCIETY OF LONDON. 


Now Ready. 

TRANSACTIONS, Vol. XII., Part 6, Price 16s., containing the follow- 
ing papers :— 

On the Anatomy of the Sondaic Rhinoceros. By Frank E. erat 
M.A., F.Z.S., Prosector to the Society, and Frederick Treves, F.R.C.S., 
F.Z.S. With Six Plates. 

On some New Exotic Amphipoda from Singapore and New Zealand. By 
the Rev. ‘Thomas R. R. Stebbing, M.A, With Two Plates. 

PROCEEDINGS of the Society for 1886, Part IV. (concludi ing the 
Volume), containing the Papers read at the Scientific Meetings in November 
and December 1886. With Twenty-one Plates, mostly coloured, r2s.; with 
Plates uncoloured, 

CATALOGUE of the Library of the Zoological Society of London 
Fourth Edition, Price 4s., cloth 
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Immediately, in Medium 8vo, very fully illustrated. 
AN INTRODUCTION TO THE STUDY 
OF EMBRYOLOGY. 
FOR THE USE OF STUDENTS. 
By A. C. HADDON, M.A., Professor of Zoology, Royal College of Science 
Dublin. 


Now Ready, Fourth Annual Issue, cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 


S)CIETIES OF GREAT BRITAIN AND IRELAND (YEAR. 
BOOK FOR 1887). Compiled from Official Sources, and comprising, 
besides other Official Information. Lists of the Papers read during 188¢ 
before every Society of importance in the United Kingdom. 


‘It goes almost without saying that a hand-book of this subject will be in 


poe one of THE MOST GENERALLY USEFUL works for the library or the 
To be obtained at the Society’s Office (3 Hanover Square, W.), at Messrs. | desk.”—Times y 


LonGmans’, the Society’s Publishers (Paternoster Row, E.C.), or through a 
- London: CHARLES GRIFFIN & CO., Exeter Street, Strand 


; ) Scottish Provident Institution. 


The 
Edinburgh—6 St. Andrew Square. London Office—17 King William Street, E.C. 
Sir ALEXANDER Krntocu, of Gilmerton, Bart., in the Chair. 


The 49th ANNuUAL MEETING was held at EptnsurGu, on March 30, 1887. 
‘he DirEcTorRs reported a continuance of the even ou of prosperity which has hitherto warenennnen the Institution. 
New AssSuRANCES completed... --£1,020,154. ToTAL INCOME... oe £745,475. 
(E xpenses, " per ‘cent. of Premiums, and 6 per cent. of Income. oy 
The REALISED Funps (increased in the year by £341,247) were £5,728,162. 
Only two Offices in the Kingdom, both older, have as large a F und. 
THIS INSTITUTION comsineEs THE ADVANTAGES OF MuTUAL ASSURANCE WITH MODERATE PREMIUMS. 
The Premiums are so moderate that an Assurance of £1200 or £1250 may generally be secured from the first for the yearly payment which wouk 
elsewhere assure (with Profits) £1000 only—the difference being equivalent to an immediate Bonus of 20 to 25 per cent. 
The Whole Profits go to the Policyholders, on a system at once safe and equitable—no share being given to those by whose early death there is a 
Joss. The effect of reserving the surplus for the survivors has been that, 2 addition, the earlier Policies have been increased by reversionary bonus f 
40 to 70 per cent. and upw ards. 

















EXAMPLES OF PREMIUMS FOR ASSURANCE OF £100 AT DE ATH—WITH Prorits. 

i P: le Limited to ag Payable Limited to Poe “Payable — ~ Limited to 
- luring aL ife 2t Payments. during Life. 21 Payments. — during Life. 21 Payments. 
25 &t 18 o 42 12 6 35 42 610 43 0 2 45 > $9 * 17 6 
° I 6* a a 2 14 9 2 7; 5 50 Se = 2 : a 











* Thus, a person of 30 may secure £1000 at death by a yearly payment, during Ui life, of £20 15 This Premium: would generally a here secure £80 
instead of £1000. Or he may secure the same sum of £1000 fora Premium of £27 13s. 4d., limited to twenty-one yearly payments, being thus reli 
of payment before he has passed the prime of life. 

Full Copies of the Report, with TABLE of RaTEs, may be had on application. 
J. MUIR LEITCH, London Secretary. 





JAMES WATSON, Manager. 
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IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





PER HREN, SON AND RAYVY™MEN TT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 
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NEW LANTERN MICROSCOPE 
OXVHYDROGEN OR Exvectric LIGHT 
(Wright and Newton's Patent.) 












SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885 


: Diary of Societies, 








7 LONDON. 
; THURSDAY, May 109. 


Cuemicat Society, at 8.—The Formation of Hyponitrites: Wyndham R. 
Dunstan and T. S. Dymond.—Ozone from Pure Oxygen: W. A. Shen- | 
stone and J. T. Cundall.—On ‘Thermal Results of Neutralization and | 
their Bearing on the Nature of Solution, and the Theory of Residual 
Valency : S. U. Pickering.—The Action of Metallic Alkalates on Mix- 
tures of Ethereal Salts and Alcohols: Prof. Purdie. 

Rovat INsTITUTION, at 3.—The Chemistry of the Organic World: Prof. 
Dewar, F.R.S. 

Parkes Museum, at 5.—The River Lee : Major Lamorock Flower, C.E. 

FRIDAY, May 20. 

RovaL INSTITUTION, at 9.—Bridging the Firth of Forth : Benjamin Baker. 

Parkes Museum, at 8.—Sanitary Law—General Enactments, Public 
Health Act, 1875, Model By-Laws: Dr. Charles Kelly. 

SATURDAY, May 21. With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
| Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 


Roya InsTITUTION, at 3.—Victorian Literature: Prof. John W. Hales. 





MONDAY, May 23. Polariscope made. Particulars and Report of Royal Microscopical Society 
Royal GEOGRAPHICAL SOCIETY, at 2.30.—Anniversary. on application. - —————— 
Society or ARTS, at 8.—The Chemistry of Substances taking part in NEWTON &«& CO., 
Putrefaction and Antisepsis: J. M. Thomson. OpTIcIANS TO THE QUEEN AND THE GOVERNMENT 
TUESDAY, May 24. MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHysIcALAPPARATUS 
Linnean Society, at 3.—Anniversary. FoR COLLEGES, INsT1TUTIONS, &c. SpEcIAL OPTICAL APPARATUS FOR 
ANTHROPOLOGICAL INSTITUTE, at 8.30.—Comparison between the Recu- | PoLariscopy, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 


perative Bodily Power of Man in Rude and in highly Civilized Life : Dr. 
George Harley, F.R.S.—On the Evidence for Mr. McLennan’s Theory of 


Full Illustrated Catalogues 6 Stamps. 
the Primitive Human Horde : G. L. Gomme.—On the Dieyerie Tribe of 8 FLEET STREET, LONDON. 
South Australia : Samuel Gason. Communicated, with Notes, by J. G. 


Frazer, . 
InstiTUTION OF Civ1t ENGINEERS, at 8.—Accidents in Mines, Part I. : Sir s ECO ND ED ITI Oo N. 








F.A. Abel, C.B., F. 
SocteTy oF mae at 8 The Importance of the Applied Arts and their G R | F F | N ; S 


Relation to Common Life : Walter Crane 
RovaL INsTITUTION, at 3.—The Modern Physiology of the Brain, and its C H E M I C A L H AN D | C RAF T 
ROR } . 


Relation to the Mind: Prof. Victor Horsley, F 
PRICE 4s. 7d. POST FREE. 


rn WADE Ms any as | A GATALOGUE OF CHEMICAL APPARATUS ; 


Board of Works: A. Wynter Blyth. 
CLASSIFIED, DESCRIPTIVE: 


WEDNESDAY, May 25. 
GkoLocicat Society, at 8.--Considerations on the Data, Duration, and Ses . 
Conditions of the Glacial Period with reference to Anti juity of Man: | ILLUSTR ATED, 


j Prof. Joseph Prestwich, F.R.S.—On the Lower Part of the Upper Cre- Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

} taceous Series in West Suffolk and Norfolk: A. J. Jukes-Brown and W. xf : + List A ai 
Hill.—Notes on some Carboniferous Species of Murchisoniz in our Public Most Complete and C neapest Lis of pparatus. 
Museums: Miss Jane Donald. Communicated by J. G. Goodchild. JOHN J. G RIFFIN anv SONS, 22 GARRICK STREET 

a . I 4 s * a» 4 - & ’ 
THURSDAY, May 26. = LONDON, W.C 
+o yoy tig at 4.30.—Bakerian Lecture—The Dissociation “. some “Ut sei dhe a ee 
ases by the Electric Discharge : Prof. J. J. Thomson, F.R.S.—On the | — : CRETE 
Supposed ‘‘ New Force”’ of M. J. Thore: W. Crookes, F.R.S. MINERALS AND STON E 
Society or TELEGRAPH-ENGINEERS AND ELEcTRICIANS, at 8.—Under- IMPLEMENTS 


ground Telegraphs: Charles T. Fleetwood.—Driving a Dynamo with a 
very Short Belt : Prof. W. E. Ayrton, F.R.S., and Prof. John Perry, F.R.S. MR.BRYCE-WRIGHT begs to callthe attention of his Clients andthe 


AtTHENaum Socrety, at 8 7 : ; 
Rovat Instiru ‘ ei m — oe Public to his large Series of 
mi at 3.—The Chemistry of the Organic World : Prof. MINERALS AND STONE IMPLEMENTS, 
FRIDAY, May 27. from which single specimens can be selected. 
Soctery or Arts, at 8.—Indian Tea : Dr. T. Berry White. _ | Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
Ki, FRO Se ee N.B.—These Collections obtained the Prize Medal, 1862. 
SATURDAY, May 28. F GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
Puysicat Society, at 3.—Note on Transformers for Electric Distribution : T 
or > Fa nompeon —On Magnetic Torsion of Iron Wires : Shelford BRYCE-WRIGHT, 
idwell, F.R.S.—On a Strain in a Beam fixed at both Ends: Prof. W. E. . P . > 
partion, F.R.S., and Prof. J. Perry, F.R.S. ‘i Mineralogist and Expert in Frecious Stones, 
OvYAL INSTITUTION, at 3.—Victorian Literature: Prof. John W. Hales. 204 REGENT STREET, LONDON, W. 
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PROF. A. E, FOOTE, of Philadelphia, having been employed to make 
a collective « of American Minerals, has selected from his « enormous 
stock of over 100 tons what is undoubtedly the finest Collection of American 
Minerals ever seen in Europe. These he now offers th 
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posite the West Brompton entrance. As his exhil 





rithout inc luding cases, he has Specimens from 3d to £2 
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is the best and really the cheapest in 
the end. 





The British Medical Journal says:—‘‘‘Van Hovuten’s Cocoa” 
isadmirable. In flavourit is perfect, and itis so pure, well prepared, and 


rich,” &c., &c. 














TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 











Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 
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HOLLOWAYS PILLS = 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 








| AND DEBILITY, and is unequalled in Female Complaints. 





JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R. 
MELLOoR, Esq. Itis mounted on card 15 X 13 inches, and has every pro- 
minent feature of the Moon’s surface accurately delineated, and an explana- 
tory letterpress is pasted at the back of the card. 


INVALUABLE TO ASTRONOMERS. 


Price 35. 6d. Post Free 3s. 8d. 


HORNE, THORNTHWAITE, & WOOD, 
OPTICIANS TO THE QUEEN, 
416 STRAND, W.C., 
AND 
E. G. WOOD, 


74 CHEAPSIDE, E.C. 





Catalogue of Astronomical Telescopes, &c., Post Free. 


DER NATURFORSCHER, 
Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 
Gegriindet von Dr. W. SKLAREK, u. herausgegeben von Dr. O. SCHUMANN 
Privatdocent an der Universitat Tiibingen. 
Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 
Tiibingen : LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. : 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Icish Markets of the week. 

Thespecial attention of Land Agentsisdirected tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 








SCIENTIFIC WORTHIES, 


The following is a list of the Portraits that have appeared in the above Series. 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY, 

SIR GEORGE B, AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29, BEDFORD STREET, STRAND. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


AW ARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 











BOTANICAL as DIATOMACE. 
s. d, 
ro Examples of Pollens, mounted yauamatind on one Slide, allnamed 8 6 | Group of Diatoms from Oamaru (new) ne ida die ni 7 . 
Sieve Tubes in Vegetable Marrow ... 1 o | Group of Diatoms from St. Peter (new) ... pen om oe ww EM 
Stems of Exogen, Endogen, and Acrogen, m ounted seps rately on one Group of Diatoms from Simbirsk (new)... I 

Slide, with Names... on 2 6 | Group of Diatoms from Holland’s Cliff (new) I 
Pinus sylvestris, one, two, and three years * growth, ‘double- stai ined Actinoptychus stella (selected specimen) ... 

Sections, mounted separately on one Slide ... “<9 Aulacodiscus Grunowii (selected specimen, ae rare) i ae 
Hymenium and Gills of E dible Mushroom Triceratium archangelskisnum a ve ite = «a £6 
Yeast Plant (Torula cerevisiz) a Triceratium nobile (selected specimen) ast aes on o-. 2s 
Antheridia and Globules of Chara fragilis.. _ Triceratium Weisii (selected specimen) _... ia o- ws — 


150 Various Diatoms on one Slide ... 
Starch Grains én sitz in Potato, stained Type Slide of Diatoms from Campeachy B: uy, 50 Different Species 4 
Anatomy of Leaf, 9 pieces on one Slide ... Type Slide of 100 Diatoms, with List of Names, in Case ae ar 


Any of the dune sent nare return on receipt of Remittance for Price. 
CLASSIFIED LIST of 40,000 first-class Objects)s ILLUSTRATED CATALOGUE OF MICROSCOPES. 
Either of the above sent post free on application to 


W. WATSON & SONS, orzicrans TO HER MAFESTY’S GOVERNMENT, 
313 HIGH HOLBORN, LONDON, W.C._ 


Mawson’s 
Beginners’ Sets, 
From £1 12s. 6d. 


Mawson’s 


? 
Mawson's Engineers’ Sets, 
Improved Cameras From £9 10s. 


and other Apparatus 
of the best quality 
and finish. | 


Mawson’s Dry Plates, well known for their sterling quality. 
MOUNTS, CHEMICALS, & EVERY REQUISITE USED BY PROFESSIONAL OR AMATEUR. 
WEA WSON Ge SWAN, R 


Manufacturers, Contractors to the Government, &c., 
MOSLEY STREET, NEWCASTLE-ON-TYNE. N 
33 SOHO SQUARE, LONDON. 


a0c0c0000n 


I 

I 

eee eee oe I 

Chlorophyll in Metzgeria furcata_... sas oe eee eee os 8 
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A WEEKLY 


ILLUSTRATED JOURNAL 


SCIENCE. 


OF 


** To the solid ground 


Of Nature trusts the mind which 


No. 917, VOL. 36.] THURSDAY, 


Registered as a Newspaper at the General Post Office.] 


R. & J. BECK’S 
NEW MICROSCOPE, 


P “THE STAR” 


eo -. E 





PRICES. 
with 







Stand, I-in. Object- 


Stand, with 1-in. and }-in. 


Object-glasses ... 330. 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... an ake 


440 


= Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. | 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


OUR 


glass and 1 Eye-piece .. 2 2 0) 


builds for aye.” —WoORDSWORTH. 


MAY 26, 1887. [PRICE 15 CENTS. 


{All Rights are Reserved. 


Just Published, Fifth Edition, Revised and 
Enlarged, 


OUR EYES, 


HOW TO PRESERVE THEM, 


FROM 
INFANCY TO OLD AGE. 


WITH SPECIAL INFORMATION 
ABOUT SPECTACLES. 


By JOHN BROWNING, 


F.R.A.S., F.R.M.S., &c. 


With 55 ILtustraTions. Price rs. Cloth. 


Extracts from Notices of the First Edition :— 

*** How to Use Our Eyes,’ by John Browning, 
F.R.A.S., is a thoroughly practical little manual.” 
—Graphic. 

‘*Gives many a useful hint to those who enjoy 
good eyesight and wish to preserve it, and gives 
the advice of an oculist to those obliged to wear 
spectacles.”—Pall Mall Gazette. 


CuattTo & Winvuws, Piccadilly, London, W., and 
all Booksellers. 


Sent free for 1s. 2d. by the Author, 
JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


EYES. 





NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 








A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPACDIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 








ae jet, designed by Lewis Wricut, Esq., gives a most powerful light, 
wit fy minimum of trouble. The lime-pin, of Bessemer steel, has a deep 
Spiral Cut im it, to which Newton’s new check-action is fitted. By this 
arrangement, the whole lime-surface is used, yet the light never impinges 
twice on the same spot. 

“ ” . . 

an new “ cut-off,” devised by ANDREW PrinGLE, Esq., is also fitted to 
a Jets, by which the light can be turned up or down without altering the 

on be seen at work at 3 Fleet Street. 
“ane best workmanship, 47s. 6d., as supplied to A. Princte, Esq., who 
it ‘I write to let you know of the great success of the jet you made for me; 
‘oxen a grand light, and does not crack the limes as most jets do. Regard- 

$ ne cut-off, every time I use it I like it better.” 

rice, without “cut-off” (as supplied to L. Wricut, Esq.), 32s. 6d. 


upwards of 
THIRTEEN HUNDRED ENGRAVINGS. 
Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C. 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON; 
and CRYSTAL PALACE, SYDENHAM. 








NEWTON & CO., 3 Fleet Street, London, E.C, 


Telephone No. 6583. Telegraphic Address: Negretti, London. 
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‘UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
ABERDARE Hall of Residence for Lady Students attendi 
University College. mal Fee, £35; Sessional Tuition Fee at Uni 
sity Colleg ‘ 
At the En 


HALL, 
Sessi 












mt er 18 , Eigl 


umination, Septe , 
"for th 





ships (two of £50, three of £4 d three of £30, tenat le rs) 
and Twenty-five Exhibitions o ill be offered for Open Competiti-n, 
and one of £1 ee only at Aberdare Hall. 

For _particula apply to the Honorary Principat, Aberdare H 
Cardiff 


- VICTORIA UNIVERSITY. 


An Entrance Examination in ome (introduc tory to the Faculty of ms di 









cine) will be held in Owe Colle Manchester, and Ur niversity Coll 
Liverpo 1, on Menday, yt 20, “ad following days, Tuesday, June 21, 
excepted. 

A Preliminary E Xi amination (i ntroductory to the Faculties of Arts, Scie 
and Law) will be he'd in Owens Ci llege, Manchester, and Uni 
ege, Liverpool, on Thursday, June 16 vend thee ing days, Tuesda: 
21, excepted. 


Notice (in writing) of intention to be present should be sent on or before 
Wednesday, June 1, to the University ReEGIsTRAR, from whom i 
of Entrance and further particulars as to these and other Exami 
be obtained 

Manchester. A. T. 


OPEN SCHOLARSHIPS i 






BENTLEY, M.A., Re 


in NATURAL | 











SCIENCE of the value of 125 Guineas and £60 are awarded annually 
in OCTOBER at St. Thomas’s Hospital Medical School, Albert 
Embankment, S. E. } 
For particulars apply to Mr. G. RENpDLE, Medical Secretary. 
W. M. ORD, 


Dean. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are recei ived from seven to fourteen years ofage. There is a Junior C lass, 
specially adapted to p repare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is wes ik. No injurious cramming encouraged he course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good | 
schools, and has proved himself a most successful Master. The Fee } 
moderate.—For Prospectus and particulars, apply to the Pri cipal 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, wenger 
For Sons of Gentlemen, from seven years of a The Course of St 
or Instruction is desig sned to prepare boys to occupy the positions of L 
owners, Land Agents, Farmers, intending Colonists, &c. It provide 


instruction in the practice and science of Agriculture and Estate Manage- 
Agricultural Chemistry, 

















ment, Management of Live Sto ck, Dairy Farming, 
&c. Pupils are prepared for all the Examinations. 
The College offers the following advantz Ages — A most superior edu 





for their qualfications as Scholars a 
tried ability as Teachers, A Boarding De partment carefully superv 
excellently appointed ; its diet liberal, and all arrangements calculated 
develop gentlemg anly habi , and to produce feeling s of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fee 
most moderate. Referenc es 0 f high character to Parents of Pupils. 

Pri a ~- all particulars on ap nts ation to the PRINCIPAL 


A Staff of Masters select 


ed 











BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight milesfrom Euston. Good Sduiendigs and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum,— 
Adsoomn, Head- Master. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND ‘TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, ETC. 
REQUISITE FOR PRACTICAL WORK. 
ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION. 


The Largest Stock and Greatest Variety in London. 
New Lists Now REapy. 


NEW CATALOGUE OF MINERAL SPECIMENS, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 

Collections, Hammers, and Microscopic Sections of Rocks. } 

And may be had post free on application at the Repository and Museum, | 


88 CHARLOTTE STREET, FITZzROY SQUARE, LONDON. 


EVERY 


TATURE 


| May 26, 1897 


LIVING “SPECIMENS FOR THE ‘MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION : 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM 


Wi 10 last week sent to his Subscriters the Marine Diatom Bid 1 . 
saileyii, with sketch and ve m. He also sent out the Nu 
coronata, Eolis, and rers, Zoéa of Crab, and S 









Ste 





Cordylo »phor. a lacustris, 
, Spirogyra, Desmi ids, V t 
and other Specimens for (1 


Jhopus cry stallinus, 


icerta ringens, (2dogonium 






Hydra, An 1ceba, Vortice ella, Crayfish, 
and Martin's) Biological Lz a peg. work. 
Weekly announcements will be made in this place of Organisms T. | 


is supp lying ° 
Specimen Tube, One Shilling, 


Tubes in Course of Stx 
or T2 welve Tu 


post free. 


Twenty-six Months for Subscription of £1 
bes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. i 


“BROWN CEMENT. | 


admitted to be the best for Microsc 





The name of this Cement, 





Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. 

Purchasers should see that they are not deceived by fraudulent imita- 
tions 


Price 1s. per bottle, with full instructions for use, from most Opticians 
Post free for 1s. 3¢. from 


EDWARD WARD, 249 Oxford Street, Manchester. 


NEW FORM OF HELIOSTAT. 
With specially strong and steady Clock-movement, 4 inches aperture 
Price from £10 tos. od. to £20. 
SPECTROSCOPES 
FOR THE OBSERVATORY OR LABORATORY, 
SOLAR, STELLAR, METEOR, RAINBAND, OR CHEMICAI 
RESEARCHES. 

Of every Size and Description. 

With prisms, either ord ir ry, simple and compound, with autcma 


ment to m inim um d evils ation, or direct vision ; or with grati ng 
concave. All of the highest ef efficiency and workmanship. 


For 








ADAM HILGER, 
Astronomical and Optical Instrument Maker, 


204 STANHOPE STREET, HAMPSTEAD Roap, N.W. 


BOOKS (Secondhand), Miscellaneous, Re- 
mainders, &c.—C. HERBERT, English and Foreign Bookseller, 3 
Goswell Road, London, E.C. Catalogue free on receipt of two stam 
L eaten, Old Books, and Parchments purchased. 


ROCKS, ~ MINERALS, FOSSILS. 
=e. EA. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon.; L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


180 BROMPTON ROAD, LONDON, S.W 


received from an old Collection:—A fine series of Cort 

and brilliant Cassiterite, good Condurrite, Tennantite 

Alfred Pyrcmorphite, Haytorite, w ellc crys 
and St. Michael’s Mount Topaz; al 








Recently 
** Wood ‘Tins ” 
conite, Tallingite, Wheal 
Cronstedtite, rare Blende, 
Axe 9 X 5 inches. 








MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELES 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES 


COLLEC 


ANI 


| NAUTILI. 


NEw SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, | 
277, STRAND, LONDON, | 
Opposite Norfolk Street. | 











May 26, 1887] 


PRACTICAL BIOLOGY for Ist B.Sc. and 


Prelim. Sci. M.B. London, Charterhouse Institute, Goswell Road, 
near Aldersgate Street Stati yn, by a Gold Medallist in Biology and 
Honoursman of the U srsity. Friday, May 27, at 7 p.m.; times 
arranged.—Apply to the SecreTArRY of the Charterhouse Institute. 








NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
lass-capp xed Boxes from One Shilling per dozen. About 7 70 different sizes 
ays in Stock. A cheap Glazed Box, 14 inches by ro inc ches, for One 


Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
lib NEWGATE STREET, LONDON, E.C. 


[AGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 


ON SALE OR HIRE. 
The ‘“EUPHANERON LANTERN,” with the W four-wick Lamp, 


Is unsurpassed for power, portability, and price, £4 4g. 
SPECIAL ATTENTION is called to the great advantage 
fered to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 

ind also to the very favourable terms upon which Slides pur- 
hased of E. G. iV ood may be exchanged. Full particulars 
ild be found in Wood's New List of Slides and Lanterns. 
ost free for One Stamp 











E. G. WOOD, 
74 CHEAPSIDE, LONDON; anp 
HORNE, THORNTHWAITE, & WOOD, 
416 STRAND, LONDON. 





VAN © 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 





The British Medical Journal says:—‘*‘Vax Houten’s Cocoa” 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 


rich,” &c., &c. 











TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed | 


upon the list of Traders from whom Specimens may be | 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 
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Price ONE SHILLING. 


MURRAY’S MAGAZINE. 


The JUNE Number will contain the following Articles :— 


A PROPHECY AND ITS FULFILMENT. 

OUR NEW COINS AND THEIR PEDIGREE. (/é/ustrated.) By 
Hon. C. W. FREMANTLE. 

A HOUSE OF REST. By the Author of “ Joun Harirax, GENTLE- 
MAN 

FIG ig ge 3 AND TRAPPING OUT WEST. By the Hon. Colonel 

F. Copy (Buffalo Bill). 

FOR PITY’S SAKE 

THORNIES AND TINKERS. By Prof. C. Ltoyvp Morcan 

RUSSIA AS THE ENEMY OF ENG —— TRADE. 

EARTHQUAKE WARNINGS. By J. Westwoop OL 

A GLANCE AT THE GOLD-FIELDS FROM KIMB E RLE Y. From 
R. W. MURRAY. 

MAJOR LAWRE NCE, F.L.S (continued). By Hon. Emity LAw tess. 


} OUR LIBRARY LIST 


ate MU RRAY, Albemarle Street. 


SIXTH EDITION. 

NEW ILLUSTRATED CATALOGUE 
OF APPARATUS FOR 
TECHNICAL INSTRUCTION. 

Post free on application to 
JAMES RIGG, Engineer, 

11 QUEEN VICTORIA STREET, LONDON, E.C 











Now Ready, with numerous I!lustrations, Crown 8vo, 12s. 6d. 


THE MECHANICS OF MACHINERY. 
By A. B. W. KENNEDY, M_Inst.C.E,, Professor of Engineering and 
Mechanical Technology in University College, London. 


The Engineer says :—‘‘ We have not the least hesitation in recom mond ing 
it as a thoroughly good work ; and it is so because the work done by Prof. 
Kennedy has been good. The worst fault it has is that it tries to teach too 


much ; but, on the other hand, it is not necessary that the engineer should 
master its entire contents. With the volume on his she Ives he may rest 


nfident that he has close to him an adviser and teacher who will keep him 
out of many a diffic ulty even if consulted at-the last minute; while those 
who can spare time tu study its contents can scarcely fail to find their 
powers of mechanical vision augmented, and their minds’ ‘opened to many 
things of which perhaps they have never before dreamec. 


MACMILTAN & CO., LONDON. 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum. 

CoNTENTS :—Original Articles “a leading 3otanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News — 
Proceedings of Societies. 

Price 1s. 3d. Subscription for One Year, payable in advance, rzs. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
ems by C. G. Barrett, J. W. Douctas, W. W. Fow cer, M.A., 
L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
yn ail subjects connected with Entomology, and especially on the Insects of 
che British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes cow- 
nence with the June numberin each year. 

Vols. I. toVI. (strongly bound in cloth) may be obtained by purchasers of 
che entire set to date, at the increased price of ros. each; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
rt Paternoster Row. 
N.B.—Communications, &e., should be sent to the Editors at the above 


address. 
CEN ASU Tape) INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASIsS, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 








AN 
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CHRYSTAL’S ALGEBRA. 
In Crown 8vo, pp. 560, Price ros. 6d. 


ALGEBRA 


An Elementary Text-Book 


FOR THE 


Higher Classes of Secondary Schools and for Colleges. 


PART ft. 
By GEO. CHRYSTAL, M.A., 


Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 


of Mathematics in the University of Edinburgh. 


Edinburgh: ADAM & CHARITIES BLACK. 





Just Published, 1 vol. Post 8vo, ras. 6d. 
SECOND AND ENLARGED EDITION. 
HISTORY OF ASTRONOMY DURING 

THE NINETEENTH CENTURY. 
By A. M. CLERKE. 


Edinburgh: ADAM & CHARLES BLACK. 





Immediately, in Medium 8vo, very fully illustrated. 
AN INTRODUCTION TO THE STUDY 
OF EMBRYOLOGY. 
FOR THE USE OF STUDENTS. 
By A. C. HADDON, M.A., Professor of Zoology, Royal College of Science, 
Dublin. 


Now Ready, Fourth Annual Issue, cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK FOR 1887). Compiled from Official Sources, and comprising, 
besides other Official Information. Lists of the Papers read during 1886 
before every Society of importance in the United Kingdom. 

**Tt goes almost without saying that a hand-book of this subject will be in 
time one of THE MOST GENERALLY USEFUL woRKS for the hbrary or the 
desk.” — Times 
London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 











Now Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, 15s. 

A MANUAL OF BOTANY, including the 
Structure, Classification, Properties, Uses, and Functionsof Plants. By 
ROBERT BENTLEY, Professor of Botany in King’s College, London, 
and to the Pharmaceutical Society. 

London: J. & A. CHURCHILL, 11 New Burlington Street. 





FOWNES-WATTS’ CHEMISTRY. 


PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS, B.A., F.R.S., Author of ‘A Dic- 
tionary of Chemistry,’’ &c. With Coloured Plate of Spectra and 150 
Wood Engravings, Crown 8vo, gs. 


CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of 
Chemistry in the Mason College, Birmingham. Second Edition. With 
Engravings, Crown 8vo, ros. 

*,* These two volumes are based on the well-known Manual of the late 

Prof. Fownes, and form the Thirteenth Edition of that work. 

J. & A. CHURCHILL, 11 New Burlington Street. 


London : 





Now Ready, 8vo, 6s. 


ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), 
Lecturer on Comparative Anatomy at St. Bartholomew’s Hospital. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 


FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address, M. ALFRED VIGIER, 
Swanley, Kent. 
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Just Published, Third Edition, Imperial 16mo, 8s. 6d. 


THE TRIBES ON MY FRONTIER. 


Indian Naturalist’s Foreign Policy. By “EHA.”’ 
tions by F. C. Macrae. 
“‘A pleasantly-written book about the insects and other torments which 
make Anglo-Indian life unpleasant.”—Graphic. isin 
‘* A delightful book, irresistibly funny in description and illustration, | 
full of genuine science too.” —Anow/ledge. , 


An 


With 50 Illustra- 
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Imperial 16mo, 300 Illustrations, 12s. 6d. 


A HAND-BOOK OF THE FERNS OF 
INDIA, CEYLON, AND MALAYA. Py Ccionel R. H. BEDDOME 
late Conservator of Forests, India. 

“The figures are among the clearest and best illustrations of ferns that we 
remember.’’— Westminster Review. 
“This is a good book, being of a useful and trustworthy character.’’ — 

Gardener's Chronicle. 

“*The great amount of care observed in its compilation makes it a most 
valuable work of reference.” —Garden. 


Imperial 16mo, with 170 Illustrations, r2s. 6a. 


A NATURAL HISTORY OF THE MAM. 
MALIA OF INDIA. By R. A STERNDALE, F.R.GS., F.G.S 
&c., Author of ‘‘ Seonee,”’ ‘‘ Denizens of the Jungles,’’ &c. 

““The very model of what a popular natural history should be.’’- 


Knowledge. 
‘** Full of accurate observation brightly told.””—Saturday Rez 
‘* The book will no doubt be specially useful to the sportsman. 
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PRACTICAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.R.S. 
_ ‘* The best existing text-book for first-year students of electrical engineer- 
ing.”"—English Mechanic. 

** The student will find the book contains far more useful practical informa- 
tion upon instruments used by practical men than any other work in this or 
any other language.” —Z/ectriczan. 
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matical Work. Silver Medal, Architects’ Exhibition, 1886. Rov o ¢ 
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THURSDAY, May 26. 

Roya Society, at 4.30.—Bakerian Lecture—The Dissociation of some 
Gases by the Electric Discharge: Prof. J. J. Thomson, F.R.S.—On the 
Supposed ‘* New Force” of M. J. Thore: W. Crookes, F.R.S. 

Society OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Under- 
ground Telegraphs: Charles T. Fleetwood.—Driving a Dynamo with a 
very Short Belt : Prof. W. E. Ayrton, F.R.S., and Prof. John Perry, F.R.S. 

ATHENZUM Society, at 8.—Human Milk and its Imitation: George 
Christopher. 

Roya InsTITUTION, at 3.—The Chemistry of the Organic World: Prof. 


Dewar, F.R.S. 
FRIDAY, May 27. 
Society oF ARTs, at 8.—Indian Tea: Dr. T. Berry White. 
QueketTT:Microscoricat Cius, at 8.—On Spiders : Mr. Underhill. 
the Larva of Musca vomitoria: Mr. Lowne. 
Royat INsTITUTION, at 9.—Etiology of Scarlet Fever: Dr. Edward E. 


Klein, F.R.S 
SATURDAY, May 28. 

Puysicat Society, at 3.—Note oti Transformers for Electric Distribution : 
Prof. S. P. Thompson.—On Magnetic Torsion of Iron Wires: Shelford 
Bidwell, F.R.S.—On a Strain in a Beam fixed at both Ends: Prof. W. E. 
Ayrton, F.R.S., and Prof. J. Perry, F.R.S. 

Roya. INSTITUTION, at 3.—Victorian Literature : Prof. John W. Hales. 


: TUESDAY, May 31. 

University CoLLecE BioLocicaL Society, at 5.30.—Darwinism illustrated 
by British Insects: T. L. Pennell. 

Royat InsTITUTION, at 3.—The Modern Physiology of the Brain, and its 
Relation to the Mind: Prof. Victor Horsley, F.R.S. 


WEDNESDAY, June 1. 
ENTOMOLOGICAL Society, at 7.—On Pyralidina from Australia and the 
Pacific ; and On some Exotic Micro-Lepidoptera: Edward Meyrick. 


THURSDAY, June 2. 

LINNEAN Society, at 8.—Transpiration in Living Protoplasm: Rev. G. 
Henslow.—Fertilization in Cattleya mossie: H. J. Veitch.—Light and 
Protoplasm : S. Moore.—Algz on Tortoise: C. Potter.—Nuclei in Oscil- 
laria: D. Scott. 

CuEMicaL Society, at 8.—Ballot for the Election of Fellows. 

Rovat INnstTiTUTION, at 3.—The Chemistry of the Organic World: Prof. 
Dewar, F.R.S. 
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FRIDAY, June 3. 
GEoLocisTs' ASSOCIATION, at 8.—On the Formation of Agates : 
Abbott. 
Rovat InstiTUTION, at 9-—The Application of Photography to Astronomy : 
i 


Ww. J. 


; Dr. David Gill, F.R.S. 


SATURDAY, June 4. 


Rovat InstiTuTIon, at 3.—Victorian Literature : Prof. John W. Hales. 
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or single mineral specimens by A. E. FOOTE, AMEriIcAN ExuIBITION, 
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The following books are especially wanted :—Grote’s ‘‘ Crystallography ” ; 
Chenu, “‘ Manual de Conchyliologie”’ ; Reeves’ ‘‘Conchology” ; Naegeli, 
“Lehrbuch der Geburtshuelfe ”’ ; Chiani, Braun, and Spaeth, “ Klinik der 
Geburtshuelfe u. Gynzkologie”’ ; Epidemological Society of London, 
Trans. ; Wood, ‘‘ Common British Beetles” ; Wood, “ Moths of England” ; 
Lindsay, ‘‘ Popular History of British Lichens” ; Cappelini and Heer, 
‘*Les Phyllites Cretaces du Nebraska” ; Nauman, “ Kristallographie” ; 
Koch, ‘* Pflanzenlause Aphiden”’; Lacordaire, ‘‘ Genera Coleopteres” ; 
Kollar, “‘ Injurious Insects’’ ; Carpenter, ‘Catalogue and Description of 
Mazatlan Shells in the British Museum”’ ; Sowerby, “‘ British Miscellany ” ; 


Harting, “ Hand-book of Birds”’; Kirby, “‘ Beautiful Birds in Far Off 
Lands”’; Macgillivray, ‘‘Rapacious Birds of Great Britain’; Miller’s 
** Crystallography ’’; Moore, British Birds.”’ 

TWIN ZIRCON. 








Prof. Foote now has on view in a glittering pavilion covered with 
mica, opposite the West Brompton entrance in the American Exhibition, 
| the finest collection of American Minerals, Geological Surveys, and other 

American scientific books ever seen in Europe, such as 

TWIN ZIRCONS, BEAUTIFULLY BANDED MALACHITE and 
AZURITE, WULFENITE, VANADINITE, GREEN WAVELLITE, 
AMAZON STONE, STIBNITES, OPALS, &c., &c. 


SECOND EDITION | 
GRIFFIN’S 
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PRICE 4s. 72. POST FREE. 
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ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
| Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
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| JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 

LONDON, W.C. 
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NATURAL PHILOSOPHY — Continued, 


The Kinematics of Machinery. Outlines of 
Translated 
With 4; 


NATURAL PHILOSOPHY. 
A Text-Book of the Principies of Physics. 


By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the Sche sol of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Mediam 8vo. 21s 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR STEWART, F.R.S., and W. W. HAL- 
DANE GEE, B Sc. Crown 8vo. 

hs 1. IL—GE NE "RAL PHYSICAL PROCESSES. 6s. 
‘ol. IL—ELECTRICITY AND MAGNETISM. 7s. 6d. ; 
Vol III.—OPTICS, HEAT, AND SOUND. [Jn preparation. 

A School Course of Practical Physics. By 

the same Authors 
Part. I—ELECTRICITY AND MAGNETISM. [/n the press. 

Physics, Elementary Lessons in. By Pro- 
fessor BALFOUR STEWART, F.R.S. New Edition. ‘- 1 numer- 
ous Illustrations. Fcap, 8vo. 4s. 6d. (Questions on, 2s.) 

Primer of Physics. By the same Author. 
With numerous Illustrations. New Edition, with Questior 13mo. 
1s [Science cs Wa 

On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. First Course. 
On THe Nature or Licut.—Second Course. On LiGuHT as A 
Means OF INVESTIGATION.—Third Course. ON THE B&NEFICIAL 
Errects or Licnt. Crown 8vo. 2s. 6d. each. 

Spectrum Analysis. Lectures delivered in 

368 before the Society ** Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F » Professor of Chemistry in the Owens Col- 
lege, Victoria U pean "Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 


F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, 
Victoria University. With Appendices, numerous Illustrations, and 
Plates. Medium 8vo. ars 


Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. tos. 6d. 

Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 65. 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crrown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S._ Fcap. 8vo. 
of Solid and*Fluid Bodies. With Illustrations, 

Sound, Light,and Heat. 3s. 6d. ’ 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Pr fessor of 
Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. 


Electricity and Magnetism. By Professor 


SILVANUS THOMPSON. With numerous Illustrations. Fcap. 
Svo. 45. 6d. 


Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. By Professor ANDREW GRAY, M.A., 


F.R.S.E. Pott 8vo. 3s. 6d. 
Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 25. | 
Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H.H.TURNER, BA., Fellowof Trinity College, 
Cambridge. Crown S8vo. 2s. 6d. 
Steam, An Elementary Treatise on. By J. 
PE RRY, C.E., Professor of Engineering in the Imperial College of 
Yedo. With Illustrations, Numerical Examples, and 


Engineering, 
Fecap. 8vo. 4s 6d. 
By Dr. 


3s. 6d. Part IL.— 


Exercises. 
Sound, Elementary Lessons on. 
W.H.STONE. With Illustrations. Fceap. 8vo. 3s. 6d. 


Units and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. 


Applied Mechanics : An Elementary General 
Introduction to the Thec ory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 
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a Theory of Machines. By Professor F. REULEAUX. 
and Edited by Professor A. B. W. KENNEDY, 
Illustrations. Medium 8vo. ars. 

The Mechanics of Machinery. 
W. KENNEDY, M Inst.C.E., Professor of 
Mechanical Techn’ logy in University College, 
numerous Illustrations. Crown 8vo. ras. 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C] 
Globe 8vo. 2s. 6d. 

Chemical Arithmetic. With 1200 Examples, 


3y the same Author. Second Edition. Globe 8vo. 4s. 


ASTRONOMY. 
Popular Astronomy. By S. Newcomb, at.D., 


Professor U.S. Naval Observatory. With 112 einen and 5 May 
of the Stars. Second Edition, revised. 8vo. 


Popular Astronomy. By Sir G. B. Airy, 


C.E. 





K.C.B., F.R.S., late Astronomer-Royal. With numerous IIlust 
Fcap. 8vo. 4s. 6d. ; 

Astronomy, Elementary Lessons in. By 
J. NORMAN LOCKYER, F.R.S. New Edition. With numerov 
Illustrations. Fcap. 8vo. 5s. 6d. (Questions on, 1s. 6d.) 

The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S,. With Illustrations. Demy 8vo. 14s. 

Primer of Astronomy. By J. Normen 
LOCKYER, F.R.S. With numerous Illustrations. New ition, 
r3mo. rs. [Sez y & mer 


CHEMISTRY. 


Inorganic and Organic Chemistry. A Com. 

plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEM MER, F.RS 
With numerous Illustrations. Medium 8vo. 

Vols. I. and II.—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 

18s. Vol. Il. Part II1.—Metals. 18s. 

Vol. III.—ORGANIC CHEMISTRY. Three Parts. 

The Chemistry of the Hydrocarbons and their Derivatives, or Organ 


Part I.—Meta 


Chemistry. With numerous Illustrations. Medium 8vo. Parts 1. a 
II., 2rs. each. Part III., 18s es: 
Elements of Chemical Physics. By Josial 


P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy 
Harvard University. Fourth Edition. Royal 8vo. 2rs. 

A Manual of the Chemistry of the Carbo: 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C.SCHO! 
LEMMER, F. R. S., Professor of Chemistry in the Victoria — 
the Owens College, Manchester. With Illustrations. 8vo 


The Elements of Thermal Chemistry. B 








M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Pralector 
Chemistry\in Gonville and Caius — Cambridge; Assisted | 
DAVID MUIR WILSON. 8vo. 12s. 

The Study of Chemistry, an Introductior 
TO. By IRA REMSEN, Professor of Chemistry in the Johns Hopkir 
University. Crown 8vo. 6s. 6d. 

Compounds of Carbon; 
mistry, an Introduction to the Study of. 


or, Organic Che- 
By IRARE MSEN, Professor: 


of Chemistry inthe Johns Hopkins University. Crown 8vo. 65.6 d. 
Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOE, F.R.S. New Edition. With numerous 


Illustrations. Fecap. 8vo. 4s. 6d. Problems adapted to the same 
by Professor THORPE. With Key. 18mo. 2s P 

Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES. With Preface by Sir HE NRYE 
ROSCOE, F.R.S. New Edition. With numerous Illustrations 
Fcap. 8vo. 2s. 6d. 

Questions on Chemistry. A Series of Pro- 
blems and woe in ponent and Organic Chemistry. By F 
JONES, F.R.S.E., F.C.S. Feap. 8vo. 3s. 

Primer of Chemistry. By Sir Henry =. 
ROSCOE, F.R.S. With numerous Illustrations. New Edition 
With Questions. 18mo. 1s. ms [Sc Primer f 

Chemical Theory, Experimental Proofs 0 
FOR BEGINNERS. By WILLIAM RAMSAY, P24.D. Feat 
8vo. 2s. 6d. 
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BIOLOGY. 
A TEXT-BOOK OF PHYSIOLOGY. By Micwaei 


FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215. 

ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 

PRIMER OF PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
1s. [Science Primers. 

PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Fecap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 

New Work for the Summer Session, 


PRACTICAL HISTOLOGY. By WILLIAM FEARN- 


LEY. With Illustrations. Crown 8vo, 7s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 

With Two Hundred and Seventy 


on 





tions by the Author and Translator, 
Woodcuts. Medium 8vo. 12s. 6d. 
A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 


Vol. I. 18s. Vol. II. ars. 
PRACTICAL EMBRYOLOGY. By Prof. MicHae. 
FOSTER, MA., F.R.S., and the late F. M. BALFOUR, F.R.S. 


Third Edition, revised and enlarged. Edited by Apam SEepGwick, 
M.A., and WALTER Heare. W.th Illustrations. Crown 8vo. 10s. 6d. 
ELEMENTS OF COMPARATIVE ANATOMY. 
By Profesor CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 

ANATOMY, LESSONS IN ELEMENTARY. By 
ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 
Fcap. 8vo. 6s. 6d. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
. 183. (Vol. LI. in the press. 

A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised Crown 8vo. 6s. 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gapvow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Huxtey, F.R.S. Royal 4to. 14s. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 


Professor of Biology in the University of Otago, New Zealand. With 


Illustrations. Crown 8vo. 8s. 6d. 
THE FERTILISATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Profersor ASA GRAY, LL.D. 8vo. 10s. 6d. 
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BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. 0. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Felluw and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. TT. Tu1szeLtton Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. 

Part L—PHANEROGAMA—PTERIDOPHYTA. Crown &vo. 


LESSONS IN ELEMENTARY BOTANY. 
Professor OLIVER, F.R.S. New Edition. 
tions. Feap.8vo. 4s. 6d. 


PRIMER OF BOTANY. 3y Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S.,D.C.L. With numerous I]lustrations 


New Edition. 18mo. 1s. [Science Primers. 


THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.1,C.B., M.D., F.R.S. 
D.C.L. Third Edition, revised. Globe 8vo. 10s. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R S., &c., Professor of Botany in University 
College, London, &c. With Illustrations, 8 6s. 6d.® 


Extra fcap. 8vo. 
DICTIONARY OF ECONOMIC PLANTS. 
rheir History, Products, and Uses)5 By JOHN SMITH, A.L.S., &c 


8vo. 145. 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classificaticn of Plants, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Furposes. Ey JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 12s. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I1.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. tos. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbookof European Butterflies. Crown 8vo. 15. 


ANTHROPOLOGY. 
ANTHROPOLOGY. 


of Man and Civilisation. 
numerous Illustrations. 


MEDICINE. 
A TEXT-BOOK OF PHARMACOLOGY, THERA- 


PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
Edition. “Adapted to the New British Pharmacopeeia, 1885. Medium 
8vo. 


TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. 10s. 6d. 


— - TA’ y 
TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen, Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 


ll ions. Medium 8vo. Nc 
Pees ONERAL PATHOLOGICAL ANATOMY. Second Edition. 


. 6d. ; 
Part I1SPECIAL PATHOLOGICAL ANATOMY. Sections I— 
VIII. Second Edition. 12s. 6d. Sections 1X.—XII. 12s. 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital London. With 121 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 


CO., LONDON. 


6s. 
By 


With numerous IIlustra- 


A 


An Introduction to the Study 
By E. B. TYLOR, D.C.L., F.R.S. With 
Crown 8vo. 75. 6d. 


21s. 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 


PERHREN, Son, AND RA YVYMENT 
(LEJEUNE AND PERKED),: 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
1or HATTON GARDEN, LONDON, E.C. . 


GOOLDEN & TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yorks, 


ELECTRICAL ENGINEERS AND MANUFACTURERS. 


CONTRACTORS TO THE ADMIRALTY, WAR DEPARTMENT, INDIAN GOVERNMENT, &c. 
















Goolden-Trotter Dynamos, **G.T.,’”’ “A.,’’ and ‘*M.’’ Types. Cardew Voltmeters (improved 
pattern), Current Gauges, Fittings, &c. Sole Manufacturers of Trotter Dioptric Diffusers 
Domestic, Factory, and Ship Installations carried out complete by our own staff. 

Estimates Free on application. 






“oe ly 








oes CHEAP WATER SUPPLY FOR MANSIONS, &c. 
fe | BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


Et» No Danger! No Gas! NoSteam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
= an) tion! No skilled labour! Willburn any kind of fuel! Costs less to work than any other kind of engine. 4 

Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons jf, 
| daily, £32. Pamphlets and Particulars free. e 
W. H. BAILEY & CO., Hyprautic Encineers, &c. ALBion Works, SALFORD, MANCHESTER. 





Supplying”a 
Colwyn Bay Hotel. Mansion. 


Pumping Salt Water at 





HARVEY & PEAKS 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





LEWIS WRIGHT'S 


aS oe 7 some] PROJECTION POLARISCOPE | 
Showi f Crystals, &c., on a well illuminate 
. nn ——— M iat pm flat field. 

















Printed by RicHarp Cray AND Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the eg 4 of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, May 26, 1887. 
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| R. & J. BECK’S 
| NEW MICROSCOPE, 


“THE STAR.” 













T PRICES. . ar oe 
: Stand, with 1-in. Object- 

glass and 1 Eye-piece ... 2 2 0 
{ Stand, with 1-in. and }-in. 

IES. Object-glasses... ... .. 9 3 O 


Stand, with 1 Eye-piece, iin. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double aes in 
Case ... re 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 


"GOLD MEDAL, 
International Inventions Exhibition, 1885. 


BROWNING’S | 


| ew METHOD 


uITNG THE SIGHT 
WITH SPECTACLES 


EITHER PERSONALLY OR BY 
CORRESPONDENCE. 


OUR 


BROWNING’S Axis-Cut wentiee 

are the most perfect lenses made, being cut fre 

pure crystals of Brazilian pebble at tight ang sles | to ° 

the axis, and every lens tested separately by the 
_polariscope. 

Spectacles of superior quality from 4s. 6d. per pair ; 
with pebble lenses in best steel frames, from 10s. bul 
per pair; and in gold frames, from £1 35. 6d 

F ull particulars of Brow ning’ s Method of Suitin 
the Sight by correspondence, and Testimoni x3 
post free. 


EVES. 





JOHN BROWNING, 
63 STRAND, LONDON, W.C 








Now Ready, Vol. VIII., Part I. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Ex dinburgh, Prof. J. BURDON- SANDERSON, F.R.S. 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston: 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore ; Prof. H. C. 
WOOD, of Philadelphia, 


4 By MICHAEL FOSTER, M.D., F.R.S. 





SEIS MOGRAPHS 
; From the Designs of Prof. J. A. EWING. 


1 fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
| described by him in a paper read before the Royal Society on 
Ww March 24, 1887. 


This s Instrument is more sensitive than any arrangement of Thermopile 
and Galvanometer, and is very rapid and dead beat in its action, 


Manufactured and Sold by 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Company are appointed Agents for the Microscopes of Zeiss, a supply 
of which is kept in stock. 











A New Edition is now Ready. 


NEGRETTI & ZAMBRA’S 
ENCYCLOPADIC CATALOGUE 


STANDARD METEOROLOGICAL, 
OPTICAL, PHILOSOPHICAL, PHOTOGRAPHIC, 


SURVEYING INSTRUMENTS. 


Containing numerous Comparative Tables of Reference, and Illustrated by 
upwards of 


THIRTEEN HUNDRED ENGRAVINGS. 
Royal 8vo, Cloth, gilt lettered, Price 5s. 6d. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
To Her Majesty THE QUEEN, 
HOLBORN VIADUCT, E.C., 
Branches :— 

45 CORNHILL, 122 REGENT STREET, LONDON ; 
and CRYSTAL PALACE, SYDENHAM. 

Telephone No. 6583. Telegraphic Address : Negretti, London. 
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NOTICE 


NATURE 


Of JUNE 9, containing the 


INDEX 


TO 


VoLuME XXXV.,, will form a DouBLE NUMBER, 
Price One Shilling. 


OFFICE : BEDFORD STREET, STRAND. 


—29 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 





EXAMINATIONS in PRACTICAL CHEMISTRY for the ASSO- 
CIATESHIP of the Institute will be held at KING'S COLLEGE, Lond n, 
on JULY 25 and following days. Mr. J. MILLAR THOMSON, F. RS E., 
Examiner 





Candidates are required to produc e evidence of having passed through 
a course of three years’ training in Chemistry, Physics, and Mathematics at 
one of the Colleges approved by the Council. 

Acc ge to the Regulations every Candidate must also pass an Examina- 
tion in Practical Chemis try, conducted by a special Exam‘ner appoimed by 


the Council, “before he can be adt nitted to the Associateship. 

Full particulars may be obtained on application to the Secretary, Mr. 
CHAS. E. GROVES, F.R.S., at the Offices of the Institute, 9 Adelphi 
Terrace, London, W.C. 


BALLIOL AND EXETER COLLEGES, 
CHRIST CHURCH AND TRINITY 
COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS, 

A Combined Exaninat‘ona for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on T HURSDAY, 
November 17, 1887. Three Scholarships and three E xhibitions wi ill be 
offered, the Scholarships being worth £80 a year. The subjects for Examina- 
tion will be Physics, Chemistry, and Biology, but Candidates will not be 
expected to offer themselves in more than two of these. Particulars may be 
obtained by applicaton to A/W VERNON HARCOURT, Christ Church, 
Oxford. 


THE COUNCIL OF THE MARINE BIO- 
LOGICAL ASSOCIATION OF THE UNITED KINGDOM desire 
to secure the Services of a thoroughly trained ZOOL )GIST to carry 
on Investigations upon the Natural History of Marine Food-Fishes at 
the new Laboratory of the Association at Plymouth. Applicants should 
be Graduates in Science of a British University, and be able to submit 
evidence of their comy e as scientific investigators in the form of 
published work. The S Sala ary offered is £250 per annum. All applica- 
tions must be sent to t! 1c undersigaed on or before June 30, 1887, from 
whom further particulars may be ascertained. 


E. RAY LANKESTER, LL.D., F.R.S., Hon. Sec. 


Marine Biological Associati>n, University College, 
Gower Street, London. 








A YOUNG GENTLE MAN (22), well Edu- 
cated, but without specialized knowledge, desires post as SECRETARY 
and ASSISTANT to SCIENTIST, or any similar position where he 
would have opportu 1ities of continuing his studies in science and acquir- 
ing practical knowledge therzof.—ALastor, London Institution, E.C. 


OPEN SCHOLARSHIPS in NATURAL 


SCIENCE of the value Guineas and £60 are awarded annually 
in OCTOBER at St. Hospital Medical School, Albert 
Embankment, S. E 

For particulars apply to Mr. G. RENDLE, Medical Secretary. 


W. M. ORD, Dean. 





>of 125 
Thomas's 





FOR SALE.—A 7-inch equatorially-mounted 
TELESCOPE, Graduated Hour and Declination Circles. Tall Iron 
Pillar Stand.) Object-Glass made by Wray, of London, and the mount- 
ing by Dancer, of Manchester. Also a Wooden Observatory for the 
above. The whole will be sold for about one-third of its cost. —Apply to 
J. CASARTELLI, ( »p* ician, 43 Market Street, Manchester. 





FOR SALE.—Fine Refractor by Ah Alvan 
CLARKE, 8 inches clear aperture, 110 inches focal length, Equatorially 
Mounted, with Driving Clock. First-Class Instrument. —Address, 
M A. M., care of Nature Office. 














LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 


Who last week sent to his Subscriters Notops brachionus, with drawing 
and description. He also sent out Lophopus. crystallinus, Cordyk yphora 
lacustris, weeny oF Eichhornii, Melicerta ringens, ‘Triarthra mystacin a, 
Anurza testudo, Biddulphia Baileyii, Desmids, Volvox globator: also 
Hydra, Ameeba, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin’s) Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T. B, 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 13. 
or Twelve Tubes for ros. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those ‘sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and put iculars, apply to the Pri cra. 











~ AGRICULTU RAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 

or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 
The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on snot to the PriNcIPaL. 


Fees 








BERKHAMPSTED SCHOOL, HERTS. 


Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head-Master. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 


NAUTILI. 
New SERIES OF Rocks. MICROSCOPIC SLIDES, 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 

Opposite Norfolk Street. 

INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. | 


ILLUSTRATED 


DENT Ss) “ canada of HIGH-CLASS 


COLLEc- 





WATCHES | WATCHES and CLOCKS at 

* | REDUCED PRICES, sent post 

| free on application to E. DENT 

cy J | and Co., Makers to the Queen, 

yy e | 61 STRAND, LONDON, W.C., 


or 4 ROYAL EXCHANGE, 
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Important Work offered NEW at less than usual Sec-ndhand Price. 


WATTS’'S DICTIONARY OF CHEMISTRY. 


Latest Co.nplete Edition, including all Supplements. 9 Large Vols. 8vo 
(clo. 1881-83) for £8 carnage paid (published at £15). 


WM. F. CLAY, Bookseller, 2 Teviot Place, Edinburgh. 





“JAMES R. GREGORY, 
MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, ETC. 
EVERY REQUISITE FOR PRACTICAL WORK. 
ROCK SPECIMENS 
AND ROCK SECTIONS FOR MICROSCOPIC EXAMINATION. 


The Largest Stock and Greatest Variety in London. 
New Lists Now ReEapy. 
1 

NEW CATALOGUE OF MINERAL SPECIMENS, 
Asranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 

Collections, Hammers, and Microscopic Section; of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, Firzroy Square, LONDON. 


“BROWN CEMENT,” 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. : 
Purchasers should see that they are not deceived by fraudulent imita- 


tions 
Price 1s. per bottle, with full instructions for use, from most Opticians, 


Post free for 1s. 3d. from 
EDWARD WARD, 249 Oxford Street, Manchester. [so3 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION. 
78 NEWGATE STREET, LONDON, E.C. 











TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 





ROCKS, MINERALS, FOSSILS. 


Fr. HH. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


18 BROMPTON ROAD, LONDON,S.W. 


Recently received from an old Collection :—A fine series of Cornish 
“Wood Tins” and brilliant Cassiterite, good Condurrite, Tennantite, Liro- 
conite, Tallingit-, Wheal Alfred Pyromorphite, Haytorite, well crystallized 
Cronstedtite, rare Blende, and St. Michael’s Mount Topaz; also a Carib 
Axe 9 X 5 inches. 


A FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address, M. ALFRED ViGIER, 
Swanley, Kent. 





| tissues, which may take place in diabetes, rheuimat.sm, and gout. 


THE CROONIAN LECTURES FOR 1886. 
Just Ready, Price 3s. 6d. 


On SOME POINTS in the PATHOLOGY 
of RHEUMATISM, GOUT, and DIABETES;; the Croonian Lectures 
for 1836, delivered at the Royal College of Physicians, London, by 
P. W. LATHAM, M.A., M.D., Fellow of the College, Downing Pro- 
fessor of Medicine in the University of Cambridge, Senior Physician to 
Addenbrooke’s Hosp.tal, and formerly Assistant Physician to the 
Westminster Hospital. 


“‘ Nothing could be clearer or more precise than Dr. Latham’s exposition 
of the difficult problems with which he essays to grapple. . . . Further 
research will demonstrate how far the author's views are scientifically scund ; 
but :n any case his work is a most praiseworthy and valuable contributicn to 
modern medicine, and ought to be read and pundered by every physician 
who is interested in the elucidation of the vast problems of which it treats.”— 
Saturday Review. 

“We believe their perusal will repay every thoughtful practitioner of 
medicine, for Dr Latham has, we think, succeeded in the endeavour to 
indicate some of the changes in the nerv.us system, the blood, and the 


He has, 


| further, brought together a number of facts, as he says himself, and drawn 
certain inferences from them, which, whether right or wrong, will certainly 


help to a better understanding of the diseases in question.” — British Medical 
Journal. 

** The argumentsin support of Dr. Latham’s views afforded by appropriate 
treatment of rheumatism, gout, and diabetes by salicylic and benzoic acids 


| and colchicum are not the least interesting part of the Croonian Lectures.”— 


Lhe Lancet. 
** Dr. Latham has made a valuable addition to the lite ature of the diseases 
which he discusses. Whatever may be the opinion as to his theory, there 


| can be no two opinions as to the skill and ability with which he has collected 


and stated his facts and drawn his conclusions.” —7he Scotsman. 
Cambridge: DEIGHTON, BELL, & CO. 
London: GEORGE BELL & SONS. 
Just Published, Third Edition, Imperial 16mo, 8s, 6d. 

THE TRIBES ON MY FRONTIER. An 
Indian Naturalist’s Foreign Policy. By “ EHA."’ With 50 Illustra- 
tions by F. C. Macrag. 

‘*A pleasantly-written book about the insects and other torments which 
make Anglo-Indian life unpleasant.”’—Grafhic. 

‘** A delightful book, irresistibly funny in description and illustration, but 
full of genuine science too.”—A nowledge. 


Imperial 16mo, 300 Illustrations, r2s. 6d. 


A HAND-BOOK OF THE FERNS OF 
INDIA, CEYLON, AND MALAYA. Py Colonel R. H. BEDDOME, 
late Conservator of Forests, India 

“The figures are among the clearest and best illustrations o: ferns that we 
remember.’’— Westminster Review. 
“This is a good book, being of a useful and trustworthy character.’’— 

Gardener's Chronicle. ae 7 

‘“The great amount of care observed in its compilation makes it a most 
valuable work of reference.” —Garden. 








Imperial 16mo, with 170 Illustrations, 12s. 6d. 


A NATURAL HISTORY OF THE MAM- 
MALIA OF INDIA. By R. A STERNDALE, F.R.GS., F.GS., 
&c., Author of ‘* Seonee,”’ ‘* Denizens of the Jungles,’’ &c. 

“The very model of what a popular natural history should be.”’”— 

Knowledge. e J r 

** Full of accurate observation brightly told.”—Saturday Review. 
‘The book will no doubt be specially useful to the sp_rtsman.”— Times. 


W. THACKER & CO., 87 Newgate Street, London. 


2éW. 


'NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 

Landowners, Farmers, Resident Agents, and othersinterest-din the 

management of land throughout the United Kingdom. ee ad 
The AGRICULTURISTis published every Wednesday afternoonin time 


| for the Evening Mails, and contains Reports of all the principal British and 
| Icish Markets of the week. 


Thespecial attentionof Land Agentsisdirected tothe AGRICU LTURIST 
asone ofthe best existing papers for Advertising Farmsto be Let and Estates 


for Sale. 
"Adeostinans addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class. A 
Price 34. By post 34d. Annual Subscription, payable in advance, 148. 
Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, Et. Money Orders payable to C. and R. ANDERSON. 


HOUSEHOLD NECESSITIES ! 1! 
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The Scottish Provident Institution. 


Edinburgh—6 St. Andrew Square. 
The aoth ANN 


London Office—17 King William Street, E.C. 


UAL MEETING was held at Eo1nsurGn, on March 30, 


1887. Sir ALEXANDER K1n1.0cu, of Gilmerton, Bart., in the Ch 


ne DirEcTors reported a continuance wrsbecer! even course of pre sperity which has hitherto attended tte Instituticn. 





New AssvRANCES completed.. -. £1,020,154 TOTAL INCOME.s.0s+scseceses see eree 745 475. 
(Expense I — Ms Premiums, ‘and ( per cent. of Inco e) 
The Reatisep Funps (increased in the ye ar by £341 9247) were £5 ‘728, 162. 
Only tro Offices in the Kingdom, both older, have as large a F} und. 
THIS INSTITUTION compines THE ADVANTAGES OF MUTUAL ASSURANCE WITH MODERATE Premtiv 
The Premiums are so moderate that an Assurance of £1200 or en 250 may generally be secured from the first for the yez ame payment which would 





elsewhere assure (with Profits) £1000 « 





nly—the d.fference being x equivalent to an immediate Bonus .f 20 to 25 per cent. 





















The Whole Profits ¢ 0 to the Pe jlicyholders, on a system at once safe : and equi itable—no share being givea to th se by whose early death there is a 
ss. The effect of reserving the surplus for the survivors has been that, 7 addition, the earlier Policies have been increased by reversionary bonuses of 
to 70 per cent. and upwards, : 
EXAMPLE »F P.EMIUMS ASSURANCE OF £100 AT DeEatu—Wiru Prorirts. 
he La nited to hae Payable L amit ted to ies Payatle I..mited to 
21 Payments. during Life. 21 Payments. = during Life. 21 Payments. 
5 £2 12 € 35 42 610 £3 0 2 45 fs $¢ ~ £3 17 
) = 8 4 40 2 149. . 2 50 4 2 7 4 1 I 





* Thus, a person of 30 may secure Ln 00 at death by a yearly payment, durin 
instead of £1000. Or he 1 


of payme nt before he has 








passed the poeee of life. 
Full Copies of the Revort, 
J. MUIR LE: TCH, London Secretary. 





ay secure the same sum of £12co fora P remium of 


ith Taste of RaTEs 









This Premium would 
27 138. 4@., dintited to twenty-one 





» may be had on application. 
JAMES WATSON, Manager. 





THE 


FOR 


NEW LANTERN MICROSCOPE 
OXvVHYDROGEN oR Exectrric Licut 
(Wright and Newton's Patent.) 








SILVER 





MEDAL, 








With Lime-light this Instrument shows a Flea 15 feet long as sharply 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly" s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


>n application. NEWTON & 
OPTICIANS TO THE QUEEN AND THE GovERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHysicaL APPARATUS 
FOR CoLieces, Institutions, &c. SpecIAL OpTICAL APPARATUS FOR 
Povariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 


3 FLEET STREET, LONDON. 


[STANLEY ji 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, a ge and Surveying Instruments 
ot Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
lliustrated Price List Post Free. 

W.F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the cnly 
Gotp MEDAL in the International Inventions Exhibiticn 185 for Mathe- 

matical Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C, 














GLASGOW AND THE 
HIGHLANDS, 


(Royal route vid Crinan and 
Caledonian Canals.) 


TOURS 


Royal Mail Steamer “ COLUMBA” or “IONA” from 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 am., 
in connection with Express Trains from London and the 


South, convey- IN SCOTLAND 


ing passengers 
fer Oban, Fort sare 

Inverness, Lochawe, Skye, Gairloch, Staffa, 
Official Guide, 3d. ; 


William, 

Iona, G lencoe, Islay, Stornoway, &c. 

Illustrated, 6d. and 15. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free from the owner, 


DAVID MACBRAYRE, {19 HOPE STREET, GLASGOW. 


Just Published, Illustrated throughout, Price 7s. ¢ 


PRACTICAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.R.S. 


‘* The be 
"EE 


SUMMER 













existing text-book for first-year students of electrical engineer- 
° 2 h Mechanic 

‘ The student will find the bcok contai ins far more useful practical informa- 
tion upon instruments used by practical men than any other work in this or 
any other language.” —Z/ectrician. 


CASSELL & COMPANY (LimirTep), Ludgate Hill, Lond 








On the 1st of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. ‘ 
Price rs. 3¢. Subscription for One Year, payable in advance, r2s. 


WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


London: 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN 


FLOUR 


18 A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 
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SUBSCRIPTIONS T 


5s. d. 
Vearly . 2. e+ es oes eas awe oe ae 
Half-yearly . . 1 0 ee ee ew ee ew 1G 6 
Quarterly . . — ee eee ee ee 

To the United States, the Continent, &c. :— 

s. d. 
a ee ee a ee ee 
Half-yearly . . 2. 0 6 ee ee eo ww © oO BS 6 
Quarterly... ss esse eset anvnene & O 

To India, China, and Japan :— ‘ 

s. . 
Yearly es ee re an 
Half-yearly 36 6 

8 6 


Quarterly. ... 


CHARGES FOR 


Three Linesin Column 2s. 6d. 


ADVERTISEMENTS. 


gd. per Line after. 
& 


e ws 
One-Eighth Page, or Quarter Column. .0 18 6 
Quarter Page, or Halfa Column. . . ...1 15 0 
Half a Page, or a Column . +e 2 
Whole Page . 6 6 0 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





, =e f—% , , 
Diary of Societies, 
LONDON. 

THURSDAY, June 2. 

LinnEAN Society, at 8.—Transpiration in Living Protoplasm: Rev. G 
Henslow.—Fertilization in Cattleya mossie: H. J. Veitch.—Light and 
Protoplasm : S. Moore.—Algz on Tortoise: C. Potter.—Nuclei in Oscil- 
laria: D. Scott. a : 

CHEMICAL SocIETY, at 8.—Ballot for the Election uf Fellows. 

Rovat INnsTITUTION, at 3.—The Chemistry of the Organic World: 
Dewar, F.R.S. 

FRIDAY, June 3. 

GeoLoaists’ AssoctaTION, at 8.—On the Formation of Agates: W. J. 
Abbott.—Note on the Formation of Rounded Flint Pebbles: J. Logan 
Lobley. Sa 

Rovai INSTITUTION, at 9.—The Application of Photography to Astronomy : 
Dr. David Gill, F.R.S. 

SATURDAY, June 4. 
Roya INsTITUTION, at 3.—Victorian Literature: Prof. John W. Hales. 
MONDAY, Jvxe 6. 

Royat GroGRAPHICAL SOCIETY, at 8.30.—A Journey through Manchuria: 
H. E. M. James. 

Society or CuHemicaL InpustRY, at 8.—The Alkaloids—the Present State 
of Knowledge concerning them, and the Method employed in their Inves- 
tigation: Dr. H. E. Armstrong.— Notes of a Recent Visit to some of the 
Petroleum-Producing ‘Territories of the United States and Canada: 
Boverton Redwood. 


Prof. 


TUESDAY, June 7. 

ZootocicaL Society, at 8.30.—Remarks on certain Asiatic Ruminants: 
A. O. Hume, C.B.— Notes on some Species of South African Snakes : 
Edmund Symonds. Communicated by Mr. J. H. Gurney.—List of a Small 
Collection of Coleoptera obtained by Mr. W. L. Sclaterin British Guiana : 
Martin Jacoby. With the Description of a New Species, by Mr. H. W. 
Bates, F.R.S. 

INSTITUTION OF CiviL ENGINEERS, at 8.—Annual General Meeting. 
Royat InsTITUTION, at 3.—Macedonia and Greece: Rev. Dr. Mahaffy. 
WEDNESDAY, June 8. 

Gzotocicat Society, at 8.—A Revision of the Echinoidea from the Ans- 
tralian ‘lertiaries : Prof. P. Martin Duncan, F.R.S.—Qn the Lower Part 
of the Upper Cretaceous Series in West Suffolk and Norfolk: A. J. Jukes- 
Brown and W. Hill.- On Nepheline Rocks in Brazil, with special Refer- 
ence to the Association of Phonolite and Foyaite: Orville A. Derby. — 
Notes on the Metamorphic Rocks of South Devon: Miss Cather:ne A. 
Raisin. Communicated by Prof. T. G. Bonney, F.R.S.—On some Oc- 
currences of Piedmontite-schist in Japan: B. Koté. Communicated by 
Frank Rutley. _ 

Roya Microscopicat Soctery, at 8.—Monograph of the Genus L*tco- 
perdon: G. Massee.—Remarks on the Foraminifera, with especial Refer- 
ence to their Variability of Form, Illustrated by the Cristellarians: Prof. 
I, Rupert Jones and C. D. Sherborn. 


THURSDAY, June 9. 
Roya Society, at 4.—Annual Meeting for the Election of Fellows. __ 
MATHEMATICAL SociETy, at 8.—Note on the Linear Covariants of the 
Binary Quintic : A. Buchheim. 
ATHEN£UM Society, at 8. 
Roya. Institution, at 3.—Egypt: Rev. Dr. Mahafty, 


FRIDAY, JUNE 10. 


RovAL ASTRONOMICAL SocIETY, at 8. 
Rovat Instirution, at 9.—Aquileia the Precursor of Venice ; Thomas 
Hodgkin, 


SATURDAY, June 11. 

PuysicaL Society, at 3.—Exhibition of Puluj Vacuum-Tubes: Dr. Warren 
De la Rue.—Note on Beams Fixed at both Ends: Profs. 
Perry.—N ote on Magnetic Resistance : Profs. Ayrton and Perry. 

Royat InstiTuTION, at 3.-—Syria: Rev. Dr. Mahaffy. 
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VANADINI' 


AZURITE, 
AMAZON STONE, WULFENITE. 


and. 





BEAUTIFULLY BANDED AND CRYSTALLIZED 


MALACHITE 





PROF. A. E. FOOTE, of Philadelphia, having been employed to make 
a collective exhibit of American Minerals, has selected from his enormous 
stock of over 100 tons what is undoubtedly the finest Collection of American 
These he now offers for sale in the Exh: 


| bition opposite the West Brompton entrance. 


; and Scientific Books. See List last week. 


| 
| 
| 
| 


| 
| 
| 


| 





Ayrton ard 


WANTED, for Cash or Exchange, choice English or Foreign Minerals 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy S8vo, 480 pp., ! Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 





BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC),. 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. It has been adopted by 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almostinstantly full Black. |Flows easily from the Pen. | 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.) moment of writing. 


Can be obtained in London, through Messrs. BArctay & Sons Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER ‘“Limited), Dublin 











b | 
FRY’S PURE 
CONCENTRATED 
SOLUBLE COCOA 
Prepared by a new and special scientific process 
Securing extreme solubility, and developing 
the finest flavour of the Cocoa. 








Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
writtenletters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. -———_-- 
BAILEY’S PATENT (_ ao, 9 Ml 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- ts x 
tion! No skilled labour! Willburn any kind of fuel! Costs less to work than any other kind of engine. ‘ 


Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons + 




































iz — | daily, £32. Pamphlets and Particulars free. eee | a oma A 7 
. — W. H. BAILEY & CO., Hypraviic Encinzers, &c. Arsion Works, SALFORD, MANCHESTER. ve > 
Pumping Salt Water at Supplying a ‘ 
Colwyn Bay Hotel. Mansion. tic 
— — ial a ee eee Eee Ele: 
HARVEY & PEAK By 

: [By Appointment to the Royal Institution of Great Britain), Vv -) 

i SUCCESSORS TO Vol. 

= F—$— Vol. 

BEAK STREET, REGENT STREET, W. on 

a . art. 

— Catetagee ; aid post 8d. Phy 

SS <= = LEWIS WRIGHT'S ou 






—tt,_,| 3 HARVEY & PEAK ° 
aT TTT 








PROJECTION POLARISCOPE | P* 









































= Showing axes of Crystals, &c., on a well illuminated 45 
AMA TREN TT TTT TNT TR MAKERS * CS) m . ae fat field. : On ] 
- — _— tee ! as ee Ree te ee M. 
GOOLDEN & TROTTER, es 
2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yorks, Ve 
ELECTRICAL ENGINEERS AND MANUFACTURERS. Spec 
CoNTRACTORS TO THE ADMIRALTY, WAR DepARTMENT, INDIAN GOVERNMENT, &c. RO 
Goolden-Trotter Dynamos, ** G.T.,” “A.,” and ‘*M.” Types. Cardew Voltmeters (improved leg 
pattern), Current Gauges, Fittings, &c. Sole Manufacturers of Trotter Dioptric Diffusers. con 
Domestic, Factory, and Ship Installations carried out complete by our own staff. F.F 
Estimates Free on application. a Vic 
a Pla 
; Le ee: . Mec 
Tra 
REEN, Son, AND RA YMEN T Hea 
(LEJEUNE AND PERKEN), nee 
PI 
MANUFACTURE FOR THE TRADE ONLY Ligt 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. Wit 
101 HATTON GARDEN, LONDON, E.C. man 
stim epeaiiahiriansitials of 5 
. Sou 
HOLLOWAYS PILLS ese “ss 
VAN HOLL mepiee ff 
Nz 
, Is a Certain Cure for all Disorders of the LIVER, STOMACI! Met 
H O i . I ‘BK N S AND BOWELS. A Great PURIFIER of the BLOOD; «| Elec 
Powerful Invigorator of the System, in cases of WEAKNESS — 
AND DEBILITY, and is unequalled in Female Complaints. Elect 





pure soluble COCOA JUST PUBLISHED. me 
is the best and realy the cheapest in} HANDY MAP OF THE MOON. © aete 

















the end Reproduced by the Platinotype Process from a large Drawing by T. R. i 
‘ MELLOoR, Esq. It is mounted on card 15 X 13 inches, and has every pro- Stear 
minent feature of the Moon’s surface accurately delineated, and an explana- PEE 
nme tory letterpress is pasted at the back of the card. Eng 
The British Medical Journal says:—‘‘‘Van Houten’s Cocoa” INVALUABLE TO ASTRONOMERS. aoe 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, ard Price 35. 6d. Post Free 3s. 8d. W 
rich,” &c., &c. sacininmeansnitsaeiiiiniitainiiaties ‘ite 
Unit: 
— — HORNE, THORNTHWAITE, & WOOD, - 
Phil 
DER NATURFORSCHER, OPTICIANS TO THE QUEEN, ae 
Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 416 STRAND ? Ww.Cc., Appli 
XIX. Jahrgang. AND a 
Gegriindet von Dr. W. SKLAREK, u herausgegeben von Dr. O. ScHuMANy, E. G. WOOD Insti 
Privatdocent an der Universitat Tiibingen. . Civil 
Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 74 CHEAPSIDE, E. C. Colle 
Tiibingen : LAUPP. A 2 Fi 
London and Edinburgh: WILLIAMS & NORGATE. Catalogue of Astronomical Telescopes, &c., Post fret. 
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NATURAL PHILOSOPHY. NATURAL PHILOSOPHY—Continued. 
A Text-Book of the Principles of Physics. | The Kinematics of Machinery. Outlines of 
By ALFRED DANIELL, M.A., LL.B., D.Sc., ge Lec- a Theory of Machines. By Professor F. REULEAUX. Translated 
turer on Physics in the School of Medicine, Edinburgh. Wit ustra- and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
tions, Second Edition. Revised and Enlarged. Mediam 8vo. ts. Illustrations. Medium 8vo. ts. 
i Elementary Practical Physics, Lessons in. | The Mechanics of Machinery. By A. B. 
4 By ger ——. ee F.R.S., and W. W. HAL- = Reg M Inst.C.E., Professor of Engineering and 
DANE GEE, c. Crown 8vo. Mechanical Technology in University College, London. With 
, Vol. L—GENERAL PH Spey y? numerous Tiiustrations” Crown oe, ies. 6d. r a 
Vol DE CR EAT, AND SOUND. {ln preparation, | Elementary Science, Numerical Tables and 
. st Sige reget ° CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C. 1. 
A School Course of Practical Physics. By open ne iad ; aa 
same Authors. mi i i Wi 
i pa MELECTRICITY AND MAGNETISM. —_—[/n the press. “a aoe Artenetic. V =m so08 Bugmple Ss. 
Physics, Elementary Lessons in. By Pro- il : eee 
ssor BALFOUR STEWART, F.R.S. New Edition. With numer- 
Theaestions Fcap, 8vo. 4s. 62. (Questions on, 2s.) ASTRONOMY. 
. Primer of Physics. By the same Author. 
: With numerous Illustrations. New Edition, with Questions. 18mo. | Popular Astronomy. By S. Newcomb,LL.D., 
ed i . [Science Primers. Professor U.S. Naval Observatory. With rr2 Illustrations and 5 Maps 
On Light. Being the Burnett Lectures, de- of the Stars. Second Edition, revised. 8vo. , 18s. , 
livered in Aberdeen in 1883-1885. By GEORGE GABRIEL STOKES, | Popular Astronomy. By Sir G. B. Airy, 
— M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- K.C.B., F.R.S., late Astronomer-Royal. With numerous Illustrati:ns. 
fessor of Mathematics “— ee oa —_ Course. Feap. 8vo. 45. 6d. 
O» Nature oF Licut.—Secon ‘ourse. N LIGHT AS A s 
+ nthe oF INVESTIGATION.—Third Course. ON THE BsNEFICIAL Astronomy, Elementary Lessons in. By 
Errects oF Lint. Crown 8vo. _2s. 6d. each. ; J er egg Nae ER, vig New Edition. wa numer: us 
Spectrum Analysis. Lectures delivered in Tien Ciaashete at te oe .- N 
1868 before the Society of Apothecaries of London. By Sir HENRY E. iS Sua. y J. orman 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- LOCKYER, F.R.S. With Illustrations. Demy 8vo. 14s. 
| lege, Victoria University, Manchester. Fourth Edition, revised and Primer of Astronomy. By J. Norman 
| considerably enlarged by the Author and by ARTHUR SCHUSTER, LOCKYER, F.R.S. With numerous Illustrations. New Edition. 
1 F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, r8mo. rS. [Science Primers 
Victoria University. With Appendices, numerous Illustrations, and i 
Plates. Medium 8vo. ats. 
" Mechanical Theory of Heat. By R. Clausius. CHEMISTRY, 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity : : : 
| College, Cambridge. Crown 8vo. 10s. 6d. Inorganic and Organic Chemistry. A Com- 
J : i = _R. . _ plete Treatise on Inorganic and Organic Chemistry. By Sir HENKY 
Heat. By P.G Tait, M.A., Sec R.S.E , for E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural With numerous Illustrations. Medium 8vo 
Philosophy in the University of Edinburgh. _Crown 8vo. 6s. . Vols. I. and IL—INORGANIC CHEMISTRY. 
Light: A Course of Experimental Optics, Vol. <The Non-Mataltie Elements, tz. Vol. II. Part I.—Metals 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. r8s. Vol. Il. Part II.—Metals. | 28s. 
3S. With 200 Engravings and Coloured Plates. Crrown 8vo. 7s. 6d. ‘ Vol. I11.—<¢ /RGANIC CHEMIST RY. Three Parts, soe ’ 
“ The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Natural Philosophy for Beginners. By I. Chemistry. With numerous Illustrations. Medium 8vo. Parts I. and 
TODHUNTER, M.A., F.R.S._ Fcap. 8vo. Part I.—The Properties II., ats. each. Part IIIL., 18s, P : 
— of Solid and Fluid Bodies. With Illustrations. 3s. 6¢. PartIlL— | Elements of Chemical Physics. By Josiah 
Sound, Light,and Heat. 3s. 6d. . . P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Electrostatics and Magnetism, Reprints of Harvard University. Fourth Edition, Royal 8vo, 21s. 
7 Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S.. | A Manual of the Chemistry of the Carbon 
F-R.S.E., Fellow of St. Peter's College, Cambridge, and Professor of COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR.- 
Ir Natural Philosophy in the University of Glasgow. Second Edition. LEMMER, F.R.S., Professor of Chemistry in the Victoria University, 
Electr 8vo. 18s. Z the Owens College, Manchester. With Illustrations. 8vo. r4s. 
a ectricity and Magnetism. By Professor | The Elements of Thermal Chemistry. By 
ss E ran ee Pree. With numerous Illustrations. Fcap. M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prelector of 
t © vo. | 45. Od. A | Chemistry\in Gonville and Caius College, Cambridge; Assisted by 
ts | Electricity and Magnetism, Absolute Mea- DAVID MUIR WILSON. 8vo. 12s. 6d. ; 
—- FF SUREMENTS LIN. By, Professor ANDREW GRAY, M.A., The Study of Chemistry, an Introduction 
nip ana pn ott Svo. 35. 6d. i TO. By IRA REMSEN, Professorof Chemistry in the Johns Hopkins 

Electric Light Arithmetic. By x. &. Day, i oy Crown ive. 6s. 6d. Bi ie 
Y M.A. Pott 8vo. 2s. d | Compounds of Carbon; or, Organic Che- 

‘ Heat and Electricity, A Collection of Ex- | mistry, an Introduction to the Study of. By IRAREMSEN, Professor 

. AMPLES ON. By H. H. TURNER, B A., Fellow of Trinity College, | Cieantanes in Diet tens ny pn Ay - ‘ia By's 
. ambridge. rown 8vo. 2s. 6d. : 1 y; 7 in. M4 r 
pro Steam, An Elementary Treatise on. By J. | HENRY E. ROSCOE, F.R.S._ New Edition. With numerows 
sna- PERRY, C. E., Professor of Engineering in the Imperial College of Illustrations. Feap. 8vo. 4s. 6d. Problems adapted to the same, 

nt, Vado. With Illustrations, Numerical Examples, and | O hog liege j With re t8mo. 2s. f Pp ti ! 
xercises. Fceap. 8vo. 4s 6d. wens ollege junior ourse oO ractica 
Sound, Elementary Lessons on. By Dr. CHEMISTRY. By F. JONES. With Preface by Sir HENRY F. 
W. 4. STONE. With Illustrations. Feap. 8vo. 3s. 67. ROSCOE, F.R.S. New Edition. With numerous Illustrations 


Fcap. 8vo. 2s. 6d. 


D, Units and Physical Constants. By J. D. Questions on Chemistry. A Series of Pro- 
“AVERETT, M.A., DC.L., F R.S., F.R.S.E., Professor of Natural blems and Exercises in Inorganic and Organic Chemistry. By F 


Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. JONES, F.R.S.E., F.C.S. Feap. 8vo. 3s. 


Applied Mechanics : An Elementary General Primer of Chemistry. By Sir Henry E. 


; - ISCOE R.S. ji s strations. v Editi n 
Introduction to the Theory of Structures and Machines. By JAMES ROSCOE, F.R.S. With numerous Illustrations. New Editi r 


H. COTTERILL, F.R.S.. As ate: Satake Pekar of th With Questions. 18mo. 1s. . [Science Primers 
Institution of Naval Architects, ‘Antocionn Mecsher of the Tnstituti < of { Chemical Theory, Experimental Proofs of, 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval FOR BEGINNERS. By WILLIAM RAMSAY, P1.D. Fea. 
College, Greenwich. Medium 8vo. 18s. 8vo. 2s. 6d. 
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~NEW, RARE, AND 


AW "ARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 


Fungus of Grape Vine (Oidium Tuckerii) . 


INTERESTING BOTANICAL OBJECTS FOR THE MICROSCOPE. 


Cuticle of Tea Tree—Test for Adulteration 


Anther of Tulip ... 
Stigma o f Sedge (Carex “hirts he 


Ergot of Rye (Claviceps purpurea), very fine 


Hymenium, Gills, and Spores in Edible Mushroom 
Cylindrical Cellular Tissue in Helianthus tuberosa 


Spirogyra nitida in conjugation 
Vegetable Moulds— 
glaucus 


Pinus sylvestris, one, two, and three years’ growt 
Sections, mounted separately on one Slide... 
Stems of Exogen, Endogen, and tea double- stained, mounted 


separately on one Slide 


CrassiriepD List of 40,000 first-class Objects. 


W. WATSON & SONS, 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


ach 
h, double- et ne 


s. 


Accoc000 a 


Penicillium glaucum, Mucor mucedo, Aspergillus 


I 


° 


2 6 


2 6 


to Examples of Pollens, eee ny on one Slide, with , 
names.. eee 

Sieve Tubes i in Vegetable Marrow = 

Anatomy of Leaf, 9 pieces on one Slide 

Elaters and Spores of Equisetum hyemale ... 

Yeast Plant (lorula cerevisiz) - 

Section of Leaf of Eucalyptus globulus throug zh sto mata 2 

Section of Potato, Starch Grains iz situ ae ai 

Antheridia and Globules of Chara fragilis .. 

Very beautiful Stained Sections of Stems of Mare’. s- s-tail Fe ern (Oxi nunda 
regalis), ae Plant, Bamboo a mene a Dasming Tra- 
veller’s Joy - each r 


Series of 24 instructive Botani ical Slides, i in Case ... oss os a ee 


Any of the ewes sent oa return on receipt of Remittance for Price. 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


3138 HIGH HOLBORN, LONDON, W.¢. 


Either of the above sent post free on application ¢ 


ESTABLISHED 1837. 


) 





HICKS, 


Wholesale Manufacturer ot 


MAKER: 
All kinds of Meteorological Instruments, &c., 
8,9, & 10 Hatton Garden, London, E.C. 


SOLE 


THE NEW PATENT 
JAMES J. 


ANEROID BAROMETER. 


des from the centre, 
It 


, and faithfully indicates which circle 


hand or index, which is so 
is to be read. The Aneroid is also made in one or two 


nore open scale, combined with 
constructed that it advances or rece 


vee Circles of Figures instead of 
The illustration represents the 


one, thus giving a much n 
accurate, guaranteed by the maker, and 
described as 


R.A., the Inventor of the famous Range- 


Finder, is made with ¢/ 
h the shortening 





This wonderful Instrument, the invention of Major 


WATKIN, 


Further Particulars and Prices on Application. 


reater length of range. 


“THE ANEROID OF THE FUTURE.”| 


other forms, and with or without an Altitude Scale. 


Aneroid wit 
is marvellously 
has been correctly 


g' 


MAY BE HAD OF ALL OPTICIANS. 





O 
- 
= 

O 


is 
0 € 
Z5 
nes 
m 
45 
5 O 








house, driving 


chaf-cutting, &c. 


ined with pumps or with dynamo \as the case may be 


(the dynamo or pump being dis- 
d for other purposes). 


CROSSLEY BROSG., 


ing amateurs’ work- 


water to 
imited, 


hinery, 


L 
MANCHESTER. 


“OTTO” 


GIVES OFF 1 H.P. ON THE BRAKE. 


Very suitable for drivi 


ROSSLEY’S 
NEW 5-MAN POWER 
laundry mac 


Can be supplied comb 
for electric lighting 


shop, pumpi 


(st 





a 


TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 








< PRESERVED PROVISIONS 
\ sours S 


RANDs C0 ) 





DIGESTIVE. 





MUTTON VEAL CHICKEN 
BEEF SEASTURTLE Sour & JEUX 
MEAT LOZENCES He: 


and fowl.” 
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BRAND & CO.’S 


Ai SAUCE. 


A FINE TONIC AND 


An excellent relish for ,“ fish, flesh, 
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MAY BE HAD OF ALL Opricians. 


MANUMNECOTEM, 


INDEX NUMBER. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 


Of Nature trusts the mind which builds for ay 








é.”,—WoORDSWORTH. 





No. 919, VOL. 36.] 





THURSDAY, JUNE 


[PRICE 30 CENTS. 





9, snc 








Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 





& J. BECK’S 
MICROSCOPH, 


R. 
NEW 


“THE STAR.” | 


PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 


a 


220 
Stand, with 1-in. and }-in. 
Object- GE <<: «>» ws 2 o2 © 


Stand, with 1 aeons 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double seas in 
ee aa 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 





| liquids. 


_BROWNING’S SPECTROSCOPES. 


The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; . the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 


| which two spectra can be shown in the field of view at the same time. The 


instrument will divide the D linein the Solar Spectrum, or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 

The Student’s Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Illustrated Catalogue of Spectroscopes, post free. 





| JOHN BROWNING, 63 STRAND, LONDON, W.C. 





NEW PATTERN OXY-HYDROGEN JET | 


FOR LIME-LIGHT LANTERN, 








This jet, designed by Lewrs Wricut, Esq., gives a most powerful light, 
with a minimum of trouble. The lime-pin, of Bessemer steel, has a deep 
spiral cut in it, to which Newton’s new check-action is fitted. By this 


arrangement, the whole lime-surface is used, yet the light never impinges 
twice on the same Spot. 
“ 
A new “cut-off,” devised by ANDREW PRINGLE, Esq., is also fitted to 
Pom jets, 
taps. 


by which the light can be turned up or down without altering the 
Can be seen at work at 3 Fleet Street. 


wa best workmanship, 47s. 6d., as supplied to A. PrinGLE, Esq., who 


: “I write to let you know of the great success of the jet you made for me ; 
it gives a grand light, and does not crack the limes as most jets do. Regard- 
ing the cut-off, every time I use it I like it better.” 


Price, without “ cut-off” (as supplied to L. Wricut, Esq.), 32s. 6d. 





NEWTON & CO., 3 Fleet Street, London, E.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER, 
PRICE £3 ros., 


With a supply of Charts. 


NEGRETTI 


3 
ScienTiFic INSTRUMENT 


MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Lilustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 
_ Large Illustrated 
atalogue, 
600 Pages, 1200 
Engravings, Price 
5s. 6d. 
Silver Medal 
awarded 
Inventions 
Exhibition, 1885. 


Telephone No. 6583. Telegraphic Address: Negretti, London. 
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UNIVERSITY COLLEGE, LIVERPOOL. | | | 
DEMONSTRATORSHIP OF ZOOLOGY. 

This post will be vacant at the end of the preset term. Applications, and 
testimonials, for the post should be sent as s on as poss.ble to Pxor. 
HERD AN, who will give particulars as to the duties. ‘The salary is from 
£80 to £109 a year 


THE COUNCIL OF TH# MARINE BIO- 
LOGICAL ASSOCIATI JIN OF THE UNITED KINGDOM desire 
to secure the Services of a thoroug'lv trained ZOOL )GIST to carry 





on Investigations upon » Natural History of Marine Food-Fishes at 
the new Laboratory f th 1e Association at Plym out’. Applicants should 
be Graduates in Science of a British University, and be able to submit 
evidence of their co npetence he form of 
wublished work. The Salary sd is £250 ll applic 

published work lary € ; n. All applica 
tions must be sen‘ to the un] un? 3 887. from 
whom further particulars n 





E. RAY LANKESTER, LL.D., F.R.S., Hon. Sec. 
Marine ws.’ ul Associati »n, University College 
sower OL t, Loadon. 


The Post of LECT: IRZ ASSISTANT in 


e Departnent of ( HI MISTRY of the University of Edinburgh is 
t. Applications sh ould be sent before JUNE 30 to Prof. 
VN, from whom { iculirs as to duties and salary may b 





A YOUNG GENTL* MAN ( (22), well Edu- 


] 





ed, but without sp d ksowled ze, desires post a SE CRET ARY 
and ASSI deel | ) LENTISE, nr avy — 1 where h 
wi ould | av i »f cont.n eo h’s studi >¢ and acquir 
ing practi al know! :d r-of—ALA >» a. n Institution, E.C. 


EAST GRINSTE AD COLLE GIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX 
| is to affsrd a Sound Education, which will fit 
r Commercial life. Most c areful attention is 









The object of the Sct 
for either Profe 










Bed requirem ys intended for om nercial pursuits. Boys 
ed from _ en years of age. There is a Junior Class, 
ll ed to younger boys for the work of the higher 





reful attention, especially in those sul 
irious crammingencouraged The cour 
required at the various pul lic 
it y years’ experience in goo 
schools, and has prov . ful Ma ter. The Fees are 
moderate.—Feor Prospectus and part.culars, apply to the Prt creaL 


AGRICULTURAL € OLLEGIATE. 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

men, from seven years of age. The Course of Studies 
ned to prepare boys to occupy the positions of Land- 
Farmers, intending Colonists, &c. It provides full 
and science of Agriculture and Estate Manage- 
ment of L ve Stock. Dairy F arming, Agricultural Chemistry 

> prepar 1 for all the Examinations 

ge "offer rs tl > foll lowing advant an fi most superior education. 

A Staff of M usters s¢ le cted fr their qualifications as Sch Jars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-re tapect. 

The strictest attention to the mc ore ul and religious training of Pupils. Fees 
most R f high character to Parents « of Pupile 


moderate. Refere ices, of hi 
Prospectus and all particulars in applic: ution to the Px INCIPAL. 


B =RKH AM PSTED SCHOOL, HERTS. 


Good Scholarships and Exhibitions. 
452 per annum, — 





1 






For Sons of Gentl 
or Instruction is d 
owners, Land Agent 








instruction in the practic 
ment, Manag 












Twenty-eight miles from Euston. 
Laboratory, heated swimming-bath, workshop, &c. 
Address, Head-Master. 


‘MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE PoLIsHeED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF RocKS. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 


PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 

277 STRAND, LONDON, 


Opposite Norfolk Street. 





COLLEC- 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 





Who last week sent to his Subscribers Bulbochete gigantea in fructification 
th sketch and des scription. He also sent out Batrac! os spermum mc nil 
e, var. Boltoni, Biddulp‘ia Baileyii, Cristatella muces lo, Cordylophora 
acustris, Melicerta conifera, Volvox glot bator, Argulus foliaceus: also 
Hy lra, Amceba, Vorticella 21, Crayfish, and other Ss: ecimens for (Huxle Cy 
and Martin’s) Biological Laboratory work. 
Weekly announcements will be made in this place of Organisms T. B. 











is supplying 
Succinate Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 10s. 6d. : 


Portfolio of Drawings, E leven Parts, 1s. each 


3SROWN CEMENT,” 
BROW! SME! 

The name of this Cement, admitted t» be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground. uy 

Purchasers should see that they are not deceived by fraudulent imita- 
tions 

Price 1s. per bottle, with full instructions for use, from most Opticians, 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. [503 


NATURALISTS’ 
GLASS-CAPPED BOXES. 
Museums and Private Colle« and Rectan 
d Boxes from One > Shi Ing per dozen. About 70 different size 
always in Stock. A cheap Glazed Box, 14 inches by to inches, for One 
Shilling. Samples Post Free, Two Shill ings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 





tors supplied with Round 








TO SCIENCE CLASSES AND SCHOOLS. 
MOORE BROTHERS have been placed 
upon the list of Traders from whom Specimens may be 
purcha:ed, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 
PRICE LISTS ON APPLICATION 


MOORE BROT HERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Ai ware ded Seven Medals and Three 1 Dif plomas. 


ROCKS, MINERALS, FOSSILS. 
F. =H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING 


180 BROMPTON ROAD, LONDON, S.W. 


Recently received from an old Collection :—A fine series of Cornish 
“© Wood Tins” and brilliant Cassiterite, good Condurrite, Tennantite, Liro- 
conite, Tallingit-, Wheal Alfred Pyrcomorphite, Haytorite, well crystallized 
Cronstedtite, rare Blende, and St. Michael’s Mount Topaz ; also a Carib 
Axe 9 X 5 inches. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 

AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK = C- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW L ISTS 

NOW READY. 
New Catalogue of Mineral Specimens, f 
Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geologic al Apparatus, 
Collections, Hammers, "and Microscopic Section . of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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Sale by Auction. 
BRITISH + mesiaaanems po COLEOPTERA, &c, 
Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
and TUESDAY, June 13 and 14, at half-past Twelve precisely each 
day, the Collection of British Lepidoptera formed by Rosert H. 
MitrorD, Esq., of Hampstead, contained in two good Cabinets, com- 
prising many Rarities, all in splendid condition ; also, the Collection 
formed by Dr. ALEXANDER WALLACE, of Colchester ; the Collection of 
the late Mr. PACKMAN; a fine lot of British Coleoptera, Natural 
History Books, Birds’ Eggs, &c. 

On view the Saturday prior from 1o to 4, and Mornings of Sale, 

and Catalogues had. 











Just Published, Illustrated throughout, Price 7s. 6d. 


PRACTICAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.R.S. 


‘© The best existing text-book for first-year students of electrical engineer- 
ing."— English Mechanic. 

“©The student will find the book contains far more’ useful practical informa- 
tion upon instruments used by practical men than any other work in this or 
any other language.” —L£/ectrician. 


CASSELL & COMPANY (Limirep), Ludgate Hill, London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, W. W. Fow ter, M.A., 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Starnton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects  f 
the British Isles. f 

Subscription—Six Shillings per Volume, post free. 
mence with the June numberin each year. 

Vols. I. to IX. ros. each to purchasers of complete sets; 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

address. 





The volumes coir- 


the succeeding 





DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 


Gegriindet von Dr. W. SkLAREK, u herausgegeben von Dr. O. SCHUMANN, 
Privatdocent an der Universitat Tiibingen. 


Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 
Tiibingen : LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 
rs = a best existing papers for Advertising Farmsto be Let and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 145. 

Offices—377 High Street, Edinburgh; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 
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NOW READY, 

THE SHORES AND ALPS OF ALASKA. 
By H. W. SETON KARR, F.R.G.S., &c. With Illustrations and 
Maps. Demy 8vo, cloth extra, 16s. 

Sampson Low, Marston, Searle, and Rivington, 188 Fleet Street. 

SKETCH OCF THE FORESTRY OF 
WEST AFRICA. With particular Reference to its Present Principal 
Commercial Products. By ALFRED MOLONEY, C.M.G., of the 
Government of the Colony of Lagos. With Appendices giving the 
Plants, Ornithology, Coleoptera, Lepidoptera, Shells, Reptiles, Batra- 
chians, and Fishes of the Gambia. Crown 8vo, cloth, ros. 6d. 

[Now ready. 
Samps_n Low, Marston, Searle, and Rivington, 188 Fleet Street. 


RCYAL DUBLIN SOCIETY. 
TRANSACTIONS (New Series), Vol. 1II. 


Recently Published. 














Part 11.—ON NEW ZEALAND COLEOPTERA. With Descriptions 
of New Genera and Species. By DAVID SHARP, M.B. 
Plates XII. and XIII. (November 1886.) Price 7s. 6d, 
| 


Part 12.—THE FOSSIL FISHES OF THE CHALK OF MOUNT 
LEBANON, IN SYRIA. By JAMES W. DAVIS, F.G.S. 
F.L.S., &c. Plates XIV. to XXXVIII. 
Price 13s. 6d. 


“ 


(April 1887), 


Part 13,—ON THE CAUSE OF IRIDESCENCE IN CLOUDS. By 
G. JOHNSTONE STONEY, M.A., D.Sc., F.R.S., a 
Vice-President R.D.S. (May 1887.) Price 1s. 


PROCEEDINGS (New Series), Vol. V. 


Part 6, Price 2s. 6d. 


London,: WILLIAMS & NORGATE, 





Crown 8vo, 88 pp., Paper Cover, Price 2s. 6d. 
A CONSTRUCTIVE SUMMARY of the 
HYPOTHESIS ARRIVED AT in ‘“ PRESENT RELIGION.” 
By SARA S. HENNELL. 
London: TRUBNER & CO., Ludgate Hill. 





Now Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, 15s. 


A MANUAL OF BOTANY, including the 
Structure, Classification, Properties, Uses, and Functions of Plants. By 
ROBERT BENTLEY, Professor of Botany in King’s College, London, 
and to the Pharmaceutical Society. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 





FOWNES-WATTS’ CHEMISTRY. 

PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS, B.A., F.R.S., Author of “‘A Dice 
tionary of Chemistry,’’ &c. With Coloured Plate of Spectra and 150 
Wood Engravings, Crown 8vo, gs. 

CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of 
Chemistry in the Mason College, Birmingham. Second Edition. With 
Engravings, Crown 8vo, ros. 

*,* These two volumes are based on the well-known Manual of the late 

Prof. Fownes, and form the Thirteenth Edition of that work. 

London: J. & A. CHURCHILL, 11 New Burlington Street. 





Now Ready, 8vo, 6s. 


ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), 
Lecturer on Comparative A«atomy at St. Bartholomew’s Hospital, 


London: J. & 4- “HURCHILL, 11 New Burlington Street. 








THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series, Edited by J. E. Hartinc, F.L.S,, F.Z.S., Memb- 
British Ornithologists’ Union ; contains— 5, re 
bh Original Articles by well-known naturalists in evey-virds ; eoquavence ot 
abits of animals; arrival and departure of misx fresh-water fish; new or 
rare birds ; distribution and migration of Jptiles; British land and fresh- 
rare marine fish; local aquaria; Britints and habits of the species ; and 
water mollusca, with remarks on td those who delight in natural history 
other matters of general invgical, and Entomological Societies. Reviews 
be of the Lines inorcasional translations from foreign zoologica) 
ura Lae er i i 
jolla pr histor=; oa articles invarious branches of zoology. 


-sthe 


On the rst ofevery Month, price Sixpence, 








Theres 
*SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrincTon 
With the Assistance of 
FREDERICK Bonn, F.Z.S. RicuHarp SoutnH. 
Epwarp A. Fitcn, F.L.S. J. JENNER Weir, F.L.S 
‘ ' F. Bucnanan Wuite, M.D, 
Contains Articles by well-known Entomologists on all Branches of the 
= i. cooonte, injurious or beneficial to Farm or Garden; Notes on 
tabits, Life-Histories ; occurrence of Rarities, &c. ; t 
Lists of Duplicatesand Desiderata. ot a 


Wooncut ILtustTraTions and occasiona] LiTROGRAPHED and CuRromo- 
LITHOGRAPHED PLaTEs. 


SIMPKIN, MARSHALL, & CO,, Stationers’ Hall Court 
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In 4to, cloth, price 30s.; or bound in <7 ee 36s. 


LUME XxII, (SIB— SYZ) of the 


ENCYCLOP 24:DIA. 
BRITANNICA. 


Edited by Prof THOMAS SPENCER BAYNES, LL.D., and W. 
ROBERTSON SMITH, LL.D. 
Total Number of Articles, 575. 
PrincipAL CONTENTS. 
A. KRoPOrKINE. 
A. Freeman. D.C.L., 


On Saturday. 
VOL 


SIBERIA. P. 
SICILY. E. and GeorGe G. CHISHOLM. 


SIENA. Prof. Cesare Pao.t. 

SIGHTS. Colonel E. MairLanp, R.A. 

SIGNALS. Capt. C. A. G. Bripce, R.N. 

SIGNORELLIL W. M. ROSSETTI 

SILK, James Paton 

SILVER. Prof. W. Di eTMaAR, LL.D., and ALEx. Det Mar, 
SIMONY. James WILLIAMS. 


Prof. ALBRECHT SOCIN. 

Maj r- Ges veral Sir FREDERICK J. Gotpsmip, K.C.S.I. 
1 . . GEE = ag ART, M.D. 

5 Le NALI ae AN .D. 

SLAVERY. — K. oe ee 





SLAVS. W. R. Morritt. 
SLEEP. Prof. J. G. M’Ke» NDRIC K, M.D. 
SMALL-POX. J. O. Arrieck, M.I 


). 
SMI'tH, ADAM. J. K ang LL.D. 








SMITH, JOHN. Prof. E x ARD ARBER. 
SMITH, SYDNEY. Prof. V MINTO. 
SNAKES. ALBER( Gi NTHER ML. D. 
SOCIALISM. oMAS KIRKUP. 
SOCIETIES. H. R. TEDDER. 
SOCINUS. Rev. Au x. GorRDON. 
SOCRATES. Henry Jackson, Litt.D. 
SODIUM. Prof. Dirrmar and J. Paton. 
SOKOTO. JosepH ‘lHomsoN. 


SOLOMON ISLANDS. Baron ANATOLE voN Hie. 
SONNET ‘THEODORE Watrs 


SOPHISTS. Henry Jackson ; Litt.D. 







-LLREEVE & COS NEW WORKS, 


| Now Ready, with 91 Plates, Price 25s. 


| The SPECIES OF FICUS of the INDO- 
MALAYAN and CHINESE:COUNTRIES. Part I. 
and Urostigma. By GEORGE KING, M.B., LL.D., 
| tendent of the Botanic Garden, Calcutta. 


Palzomorphe 


F. L.S., Superin- 


|The! COLEOPTERA of the BRITISH 


| 

ISLANDS. A Descriptive Account of the Families, Genera, ar: 
Species indigenous to Great Britain and Ireland, with Notes as to 

| Localities, Habitats, &c. By the Rev. W. W. FOWLER, M.A., 
F.L.S. Vol. I., with two Structural Plates and Wood Engraving 
t4s.; also Large Paper Edition, Parts I. to VIII., each with rs 

| Coloured Plates, 5s. Vol. 1, 48s., next week. 


New Edition, revised by Sir J. D. Hooker, ros. 6d. 


HAND-BOOK of the BRITISH FLORA; 
a Description of the Flowering Plants and Ferns indigenous to, or 
naturalized in, the British Isles. For the Use of Beginners and 
Amateurs By GEORGE BENTHAM, F.R.S., Fifh E dition, 
revised by S.r J. D. Hooker, C.B., K.CS.L., F.RS., &e. 


New Edition, revised and enlarged, 1os. 6d. 


ILLUSTRATIONS of the BRITISH 
FLORA; a Series of Wood Engravings, with Dissections, of British 
Plants, from Drawings by W. H. ~Fitcn, F.L.S., and W. G. Sauirn, 
F.L.S., forming an Illustrated Companion to BENTHAM’ s ** Hand-book,” 
and other British Floras. New Edition, revised and enlarged. 1311 
Wood Engravings. 


The BOTANICAL MAGAZINE. Figures 


re Descriptions of New and Rare Plants. By Sir J. D. HOOKER, 
C.B., F.R.S. Monthly, with Six Coloured Plates, 3s. 6¢. Annual 
Subscription, post free, 4 2s. 


The STRUCTURE and LIFE-HISTORY 


of the COCKROACH (Periplaneta orientalis). An Introduction to 





SOPHOCLES. Prof. L. ¢ AMPBELL, LL.D. 
SOUDAN. Prof. A. H. KEANE. 
SOUNDING. W. E. Hoy te. 
SPAIN— 

GEOGRAPHY AND S1 ATISTICS. G. G. CuIsHoLM. 

His y. Rev. W. J. Broprisp and RicHarp LopGeE. 

LANGUAGE AND LITERATURE. ALFRED MoreL-Fatio. 

SPECTACLES. A vex. Bruce, M.D. 
SPECTROSCOPY. Prof. A. ScHUSTER. | 
SPEECH SOUNDS. A. J. Ettis. } 


SPINOZA. Prof. ANDREW SETH. 

SPIRITUALISM. Mrs. HENRY SipGwick. | 
SPOHR. W. S. Rockstrro. 

SPONGES. Prof. W. J. Sottas, LL.D. 


SQUARING THE CIRCLE. Tuomas Muir, LL.D. 
SOL IRREL. Ovprietp Tuo MAS. 
STAEI GEO. SAINTSBUR 
SILANLEY. Very Rev. te an Brap.ey, D.D. 
ST AR CHAMBER. G. W. PRoTHERo. 
‘ATE OFFICERS. F. Dru M MOND. 
‘ATISTICS, Bae ‘NARD Hoo?er. 
ATIUS. J. Rep, Litt. D. 
‘EAM-ENG INI Prof. J. A. Ew1nc. 
EPHENS. AR k A. TILLEY. 
‘IGMATIZATI¢ \N Prof. ALEx. MacALisrerR, M.D. 
‘“OCK EXCHANGE. W. P. Harper. 


As 


— M. Dr. Hans HILDEBRAND. 
OICS. Drew Hicks. 
Prot ALFRED NEWTON. 

Pro”. Wm. RIDGEWAY. 
AFFORD. Prof. S. Rawson GARDIN 
ENGTH OF MATERIALS. Prof. J 
JGAR. Prof. Dirrmar and J. Paton. 
ATRA. H. A. WEBSTER. 

J. Norman Lockyer. 
DAY. James WILLIAMS. | 
NITES AND SHI‘ITES. The late W. Sprrra-Bey and Prof. A. | 
I 





ER, LL.D. 
. A. Ewinc. 


NNNNNNNNNNNNNNDNNMNHN’ 
tated 


‘ACE. Prof. A. Cavuny, D.C. L. 
’. Prof. J. Cuin:e, M.D., C. CREIGHTON, M.D., 
3., and ARTHUR W. Have. MB. 
SURVEYING. General J. ER, R.E. 
SWAN. Prof. A. Newr: : 
SWEATING SICKNESS mie F. PAYNE, 
SWEDEN— 
GEOGRAPHY 
CLEVE, 
History. 


F. M. Cairp, 





“D, 


AND Statistics. Profs. H. H. Hie. RANDSSON P.'r. | 
and F. KJELLMAN, Dr. A. WIREN, and - Ee Wenwatis | 
Jase s SIME. 
LITERATUR E. W. GossE. | 
SWEDENB ORG. Rev. J. F. aly 
SWIFT. RicHarp GARNETT, 
SWIMMING. H. F. WILKINSON and Wm. WILSON. 
SWINE. Prof. W. H. FLowet , LL.D. 
SWITZERLAND 
GEOGRAPHY AND STATISTICS. Rev. 
JEBSTER. 
History. Rev. W.A. B. 
LITERATURE. JAMES SIME. 
SWORD. Prof. F. Pottock, LL. D. 
SYDENHAM. C. CreicuTon, M.D. 
SYDNEY. ANDREW GARRAD 
SYRACUSE. Rev. W. J. BRODRIBB, G. G. CutsnHotm, &c. 
SYRIA. Prof. A. Socin. 
SYRIAC LITERAT U i. Prof. Wm. Wricut, LL.D. 
Edinburgh : ADAM AND CHARLES BLACK. 


W. A. B. CooxincE, and H. A. 


CooLiDGE. 


the Study of Insects. By L. C. MIALL, Professor of Biology in the 
Yorkshire College, Leeds; and ALFRED DENNY, Lecturer on 
Biology in the Fi irth Colles ge, Sheffield. With 125 Illustrations, Cloth 
7s 6d. 


L. REEVE 


& CO., 5 Henrietta Street, Covent Garden, W.C, 





§ ———————errESaeanaeeeeoaerrr iY — 


Mathematical Instrument Manufacturer to H.M. tr ae Council of 
India, Science and Art Department, Admiralty, & 
Mathematical, Drawing, and Surveying ne 
ot Ev ery Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
liiustrated Price List Post Free. 

W.F. S. obtained the only Medal in the Great Exhibition of 186s for 
Excellence of Construction of Mathematical Instruments, and the cnly 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, 


ELEMENTS OF PHYSIOLOGICAL 
PSYCHOLOGY : a Treatise of the Activities and Nz — of the Ey 
from the Physical ol Experimental Point of View. By GEORGE 
LADD, Professor of Philosophy in Yale University. With 113 Illustra- 
tions and Diagrams. 8vo, ars. 


W.C. 





THE HEALTH OF NATIONS. A Review 
of the Works of Edwin Chadwick. With a Biographical Dissertation by 
BENJAMIN WARD RICHARDSON, M.D., F.R.S. 2 


8vo, 285. 


THE COMMONHEALTSH: 
Health and Felicity for Every-day 
WARD RICHARDSON, M.D., 


LONGMANS, GREEN, & CO. 








a Series of 
Readers By 
F.R.S. Crown 


Essays on 

BENJAMIN 

Svo, 6s. 
London: 


MINERALS AND STONE 
MR.BRYCE:». IMPLEMENTS. 


Public to his large S&HT begs to callthe attention of his Clients andthe 


MINERALS ‘4a- 
h single specimens can uUSTONE IMPLEMENTS, 
Collections of Minerals, rected. 
—These Collections obtained -and Rocks from £1 upwards. 


D PRECIOUS STONES OF Evze Medal, 1862. \ 
ries BRYCE-WRIGHT, © ESCRIPTION 
Mineralogist and Expert in Frecious — 
294 REGENT STREET, LONDON, 





fr2m whic 
} Elementary 
N.B. 




















be 


ly 
e- 


yf 


by 
vn 


the 











Fune 9, 1887 | 


NATURE xlv 





SUBSCRIPTIONS TO “NATURE.” 


s&s dd. 
a a a ee 
Half-yearly . . 2 6 6 ee ee ee ee 0 IG 
Quarterly. 2 ++ eee eee eee 7 
To the United States, the Continent, &c. :— 


ano 


Yearly ...- 
Half-yearly » 2. 6 2 ee ee ee ee oo TS 
Quarterly. 2 se ee eee ee eee e 8B 


To India, China, and Japan :— 


ws 
° 
oanank 


Re os 555k bates 06 oe KOO 

Half-yearly . 2. 2 6 ee ee ow ow 2 16 

Quarterly... 66 6 62 wee ee & G 
CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per ao after. 


AnNK 


s 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Halfa Page, ora Column. ........3 5 
WHOG PEGG 6 66 6 6e  we we oe SG 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies, 
LONDON. 


THURSDAY, June 9 
Rovat Society, at 4.—Annual Meeting for the Election of Fellows. 
MATHEMATICAL Society, at 8.—Note on the Linear Covariants of the 
Binary Quintic ; A. Buchheim. 
ArHEN#ZUM SociETY, at 8.—Borax—the Forms in which it is found, and its 
Commercial Importance: W. Halsted Frith. 
Royat INSTITUTION, at 3.—Egypt: Rev. Dr. Mahaffy. 
FRIDAY, JuNE 10. 
Roya ASTRONOMICAL SOCIETY, at 8. 
Rovat INSTITUTION, at 9.—Aquileia the Precursor of Venice; Thomas 
Hodgkin. 


coon 





SATURDAY, June 11. 

PuysIcaL Society, at 3.—Exhibition of Puluj Vacuum-Tubes: Dr. Warren 
De la Rue.—Note on Beams Fixed at both Ends: Profs. Ayrton and 
Perry.—Note on Magnetic Resistance : Profs. Ayrton and Perry. 

Rovat INsTITUTION, at 3.—Syria: Rev. Dr. Mahaffy. 

MONDAY, June 13. 

Roya GEOGRAPHICAL SocIETY, at 8.30. 

TUESDAY, June 14. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of ‘‘ Hag-Stones’ 
from Kincardineshire, with Notes: Right Hon. the Earl of Ducie.—Exhi- 
bition of Guancho Skulls, with Notes: Henry Wallach.—Hittite Ethno- 
logy : Capt. C. R. Conder, R.E. 

Roya STaTisTICAL SociETY, at 7.45.—The Statistical Story of the Suez 
Canal: Joseph Rabino, 


WEDNESDAY, June 15. 

RovaL METEOROLOGICAL SociETy, at 7.—Amount and Distribution of 
Monsoon Rainfall in Ceylon generally, with Remarks upon the Rainfall 
in Dimbula: Francis J. Waring.—Note ona Display of Globular Lightning 
at Ringstead Bay, Dorset, on August 17, 1876: H. S. Eaton —Ball 
Lightning seen during a Thunderstorm on July 11, 1874: Dr. John W.Tripe. 
—Appearance of Air Bubbles at Remenham, Berkshire, January 1871: 
Prof. T. G. Bonney, F.R.S. 


THURSDAY, June 16. 

Royat Society, at 4.30. 

LinNEAN Society, at 8.—Flora of Munipoor and Kohima: C. B. Clarke. 
—Orchid Fertilization: H. J. Veitch.—Ferns of Borneo: J. G. Baker.— 

_ Japan Fungi: K. Ito.—South African Botany: H. Bolus. 

CHEMICAL SociETY, at 8.—Ballot for the Election of Fellows.—The Thermal 
Constants of a Liquid Mixture: Prof. W. Ramsay and S. Young.— 
Derivatives of Hydrind onaphthene and Tetrahydronaphthalene : Dr. W. 
H. Perkin, Jun.—The Formation of Closed Carbon Chains in the 
Aromatic Series: F. S, Kipping and Dr. W. H. Perkin, Jun.—The Action 
of Ethylene Bromide on Ethylic Codacetoacetate : Dr. P. C. Fraser and 
Dr. W. H. Perkin, Jun.—Derivatives of Pentamethylene: Dr H. G. 
Colman and Dr. W. H. Perkin, Jun.—Derivatives of Hexamethylene : 
Jr. P. C. Freer and Dr. W. H. Perkin, Jun.—An Attempt to Synthetize a 
Carbon Ring containing Seven Carbon Atoms: Dr. P. C. Freer and Dr. 

_W. H. Perkin, Jun. 

University CotLece CuHemicat AND Puysicat Society, at 8.—A Few 
Vords on Atomic Motion: Prof. A. W. Williamson, F.R.S. 


"THE « HANSA,” 


Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
sto at least ; frequent supplements and drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, r2 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN M.R. 
Hamburg, Alexander Street, 8. 


’ 








AMERICAN EXHIBITION 
MINERALS. 


PROF. A. E. FOOTE, having been employed 
to make an exhibit of the Minerals of Pennsylvania 
and America, has selected from his enormous 
stock of over 1oo tons, 12 tons of the finest 
American Minerals ever seen in Europe. These 
he offers for Sale in the American Exhibi- 
tion. opposite the West Brompton entrance, at 
a Pavilion glittering with mica, and in cases 
adjoining. Among the extraordinary Specimens 
are WULFENITE, VANADINITE, beautifully crystal- 
lized AzuriITE and MALACHITE; some banded 
and brilliantly polished Amazon Stones, Green 
WaAVELUITE, VARISCITE, Brooxite, Rutile 
GENICULATED, paramorph after brookite, PERoFSKITE, HyYDROTITANITE, 
APATITE, Titanite, &c., &c. 

Send for 100 page Illustrated Catalogue, 6d., or free to Customers or 
those requesting it on headed paper. 

See our Collections from 4s. to £100. 


From over 75,000 vols. has rbeen selected the best Collection of American 
Geological Surveys and Scientific Works ever seen in Europe. Catalogues 
of Scientific Books free. Please mention what branch of science you are 
interested in. 

Wanted—Minerals and Scientific Books in any quantity. 

Having been compelled to send one of my AssIsTANTS to my Phila- 

delphia establishment, I need someone to take his place at the Exhibition. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


Excellent Copies of the actual, natural Handwriting, al o 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Tyype-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
writtenletters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 


woondD’ 


MAGIC LANTERNS & SLIDES. 


THE LARGEST AND BEST STOCK IN THE 
KINGDOM. 
ON SALE OR HIRE. 
The ‘“EUPHANERON LANTERN,” with the W four-wick Lamp, 
Is unsurpassed for power, portability, and price, £4 4s. 
SPECIAL ATTENTION ts called to the great advantages 
offered to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 
and also to the very favourable terms upon which Slides pur- 
chased of E. G. Wood may be exchanged. Full particulars 
will be found in Wood’s New List of Slides and Lanterns. 
Post free for One Stamp. 


\ 


Brooktte, 
Truncated 1 
A.E.F OOTE: 

















E. G. WOOD, 
74 CHEAPSIDE, LONDON ; anp 
HORNE, THORNTHWAITE, & WOOD, 
416 STRAND, LONDON. 


A FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 
Boarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address, M. ALFRED VIGIER, 
Swanley, Kent. 
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CHEAP WATER SUPPLY FOR MANSIONS, &ec. 





i BAILEY’S PATENT — 
. ~ : » 
| HOT-AIR PUMPING ENGINES. [Ay 
he * No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- ‘: Fz) $ 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. Pd ai 

Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons it di 





me ie a i daily, £32. Pamphlets and Particulars free. een) <8 S 
7 = W. H. BAILEY & CO., Hypraviic Encingers, &c. Arsion Works, SaLrorpD, MANCHESTER. ™ | 
Supplying a 


Pumping Salt Water at 
Colwyn Bay Hotel. _ SS ae Mansion, 


HARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain 
SUCCESSORS TO 


W. LADD & CO. 
BEAK STREET, REGENT STREET, W, 
Catalogue per post 8a. 








LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminate 
and flat field. 


GOOCLDEN S&S TROTTER, 
2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yorks, 


ELECTRICA], ENGINEERS AND MANUFACTURERS. 


CONTRACTORS TO THE ADMIRALTY, WAR DEPARTMENT, INDIAN GOVERNMENT, &c. 

















Goolden-Trotter Dynamos, ** G.T.,”’ “A.,” and ‘““M.”’ Types. Cardew Voltmeters (improved 
pattern), Current Gauges, Fitting: gs, &c. Sole Manufacturers of Trotter Dioptric Diffusers. gee 
Domestic, Factory, and Shi p Installations carried out complete by our own staff. > 





Estimates Free on application. 





weds * type dynan 10. 





BN, SON, AND RAYWMENT 
(LEJEUNE AND PERKEN),? 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
101 HATTON GARDEN, LONDON, E.C. 














—— AN 
INFALLIBLI 
REMEDY 


+ |For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES ani 
H O l i BH N S |ULCERS. If effectually rubbed on the Neck and Chest, it cure 
|SORE THROATS, BRONCHITIS, COUGHS and COLDS; and fo 


C 'gour, RHEUMATISM, and all Skin Diseases it is unequalled 
pure soluble Or OA! Now Ready, with numerous IIlustrations, Crown 8vo, 12s. 6d. 
|THE MECHANICS OF MACHINERY. 


By A. B. W. KENNEDY, M Inst.C.E,, Professor of Engineering and 











is the best and really the cheapest 1n Mechanical Technology in "University College, London. 
_ The Exgineer says :—** We have not the least hesitation in recommending 
the en ad it as a thoroughly good work ; and it is so because the work done by F 
4 Kennedy has been good, The worst fault it has is that it tries to teach too 





much ; but, on the other hand, it is not necessary that the engineer should 
master its entire contents. With the volume on his shelves he may Fes 
confident that he has close to him an adviser and teacher who will keep} 
The British Medical Journal says:—“‘Van Hovrten’s Cocoa’ ° but of many a difficulty even if consulted at the last minute ; while t hose 
isadmirable. In flavourit is perfect, and it is so pure, well pre d, and aren sen See Se ey Ob senanns sam aeaaey Bis te Sane 
ara agigga 2 , S$ so pure, prepared, an powers of mechanical vision augmented, and their minds opened to many 
rich,” &c., &c. | things of which perhaps they have never before dreamed.” 
MACMILLAN & CO., LONDON. 

















NATURE SERIES.—_NEW VOLUMES. 
Oo MN IE «iG HT. 
THE BURNETT LECTURES. 


By GEORGE GABRIEL STOKES, M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of Mathematics 
in the University of Cambridge. Three Courses—( 1) ON THE NATURE OF LIGHT; (2) ON LIGHT AS A MEANS 
OF INVESTIGATION ; (3) ON THE BENEFICIAL EFFECTS OF LIGHT. Crown 8vo, 75. 6d. [Next week. 


The Series may also be had separately, Price 2s. 6d. each. 


A CENTURY OF ELECTRICITY. 
By T. C. MENDENHALL., Crown 8vo. ,” 
MACMILLAN & CO., LONDON. 
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MACMILLAN & CO.’S SCIENTIFIC WORKS, 





BIOLOGY. 
A TEX [-BOOK OF PHYSIOLOGY. 


FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. ars. 

ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 

PRIMER OF PHYSIOLOGY. 3y MICHAEL 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
18. [Science Primers. 

PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S.. New Edition. With 
numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 

New Work for the Summer Session, on 


PRACTICAL HISTOLOGY. By WILLIAM F EARN- 


LEY. With Illustrations. Crown 8vo. 7s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from t’' e German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 

A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 





Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. I. 18s. Vol. Il. 21s. 


PRACTICAL EMBRYOLOGY. By Prof. MicHaEL 
FOSTER, MA, F.R.S., and the late F. M. BALFOUR, F.R.S. 
Third Edition, revised and enlarged. Edited by Avam SepGwick, 
M.A., and WaLrerR Hearse. W:th Illustrations. Crown 8vo. ros 6d 

ELEMENTS OF COMPARATIVE ANATOMY. 
By Profes or CARL GEGENBAUR. ATranslation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 

ANATOMY, LESSONS IN ELEMENTARY. By 
ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 


Feap. 8vo. 6s. 6d. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL B )DY. Including an Account 
of the Chemical Cha :ges occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations Vol. 
I. 18s (Vol. Ll. in the press. 

A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised Crown 8vo. 6s: 


AN INTRODUCTION TO THE OSTEOLOGY 


OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 


LL.D., F.R.S., Director of the Natural History Departments of the | 


British Museum, late Hunterian Professor of Comparative Anatomy 
and Physi logy inthe Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by THomas Henry Huxtey, F.R.S. Royal4to. r4s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 


THE FERTILISATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D'ARCY 
W. TH )MPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 


numerous Illustrations. Medium 8vo. 21s. 
STRUCTURAL BOTANY, OR ORGANO- 


GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Profez:sor ASA GRAY, LL.D. 8vo. ros. 6d. 


MACMILLAN & 


By MICHAEL | 


B IOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, M.A, F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES 
M.A., D.Sc., F.R.S., Fell w and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. TuisELTon Dyer, M.A., C.M.G. 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. , 

Part I.—PHANEROGAM2—PIERIDOPHYTA. Crown 8vo. 6s. 

LESSONS IN ELEMENTARY BOTANY. By 
Profess: r OLIVER, F.R.S. New Edition. With numerous Illustra- 
tions. Fcap.8vo. 4s. 6d. 

PRIMER OF BOTANY. By Sir J. D. HOOKER, 
K.C.S.1., C. B., M.D., F.R.S., D.C.L. With numerous Illustrations. 
New Edition. 18mo. ts. [Science Primers. 


THE STUDENT’S FLORA OF THE BRITISH 


ISLANDS. By Sir J. D. HOOKER, K.C.S.I.,C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. ros. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R S., &c., Professor of Botany in University 
College, London, &c. With Illustrations, Extra fcap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
Their History, Products, and Uses. By JOHN SMITH, A.L.S., &. 


8vo. 145. 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Fo od, 
Clothing, Medicine, aud Manufacturing Furposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 12s. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F.DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 


tions. Crown 8vo. 10s. 6d. 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies Crown 8vo. 1s. 


ANTHROPOLOGY. 
ANTHROPOLOGY. 


of Man and Civilisation. 
numerous Lilustrations. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P, F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted tothe United States Pharma- 
copecia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
Edition. “Adapted to the New British Pharmacopoeia, 1885. Medium 
8vo. 2ts. 

TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. ros. 6d. 


An Introduction to the Study 
By E. B. TYLOR, D.C.L., F.R.S. With 
Crown 8vo. 75. 6d. 








TEXT-BOOK OF PATHOLOGICAL ANATOMY 


AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen, Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. be 
Part I —GENERAL PATH JLOGICAL ANATOMY Second Edition. 


25. 6d. 7 F 7 
Part IL-SPECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. Second Edition. 12s. 6d. Sections IX —XII. ras. 62. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physi slogy in the 
Medical School of St. Bartholomew’s Hospital London. With raz 
Illustrations. Third Edition. Revised. Crown 8vo. 6s 


CO., LONDON. 





xl viii NATURE [une 9, 1887 | 





RECENTLY COMPLETED, WITH 1937 FULL-PAGE COLOURED PLATES. 


SOWERBY’S 


ENGLISH BOTANY: 


Containing a Description and Life-sized Coloured Drawing of every British Plant. 
Edited and brought up to the Present Standard of Scientific Knowledge by 


J. T. BOSWELL, LL.D, F.L.S., &c. 
The figures by J. E. SOWERBY, J. W. SALTER, A.L.S., and N. E. BROWN. 


Third Edition, in 12 vols., Super-royal 8vo, 
424 35. IN CLOTH, £26 IIs. IN HALF-MOROCCO, and £30 9s. WHOLE Morocco. Also, 89 Parts, 5s. each, except the Inde 
Part, 7s. 6d., containing Scientific and Common Names, and their equivalents in French and German. 
The Work has for nearly a century been the chief authority on English Botany, and in its present form may fairly be taken q; 
the most complete representative of the present state of knowledge of British Plants. 


CONTENTS. 


Vol. V.—Compositz. Cloth, £2 3s. ; half-morocco, | Vol. IX.—Typhacez, Aracez, Lemnacez, Naiads. 
42 7s. 3; morocco, £2 135. 6d. cezx, Alismacez, Hydrocharidacez, O 
cez, Iridacez, Amaryllidacez, Dioseo 


* * 
* 


Vol. I.—Ranunculacez, Berberidacez, Nymphza- 
ce, Papaveracez, and Cruciferz. Cloth, 


a 
41 18s.; half-morocco, £2 2s.3; morocco » . - 
85. bed. ° . ’ | Vol. VI.—Campanulacez, Ericacez, Jasminacez, and Liliacez. Cloth, £1 18s. ; half-m 


Apocynacez, Gentianacez, Polemoniacez, £2 28.+ morocco, £2 8s. 6d. 
Convolvulacez, Solanacee, Scrophulariacee, 











Vol. 11.—Resedacex, Cistacez, Violacez, Droser- 

























eo wee Polyes ali pe Frankeniacez, hag Orobanchacez, and Verbenacez. Cloth, | Vol. X.—Juncacee and Cyperacez. Clot 
pe ; Macesinants, Mcheasnes, Tiina — &t 18s: j half-morocco, £2 2s.; morocco, &r 18s.; half-morocco, £2 2s.; moroce 
on) . > 2 8s. 6d. £2 8s. 6d. 
cez, Geraniacee llicineze, Celastracez, s 
Rhamnacez, Sapindaceez. Cloth, £1 18s.;| Vol. VII.—Labiatz, Boraginacez, Lentibularia- | Vol. XI. —Graminacee. Cloth, £1 135.5 half 
half-morocco, £2 2s. ; morocco, £2 8s. 6d. cez, Primulacez, Plumbaginacez, Plantagina- morocco, £1 17s. ; morocco, £2 35. 6 
Vol. I1I.—Leguminifere and Rosacez. Cloth, cez, Paronychiacez, and Amarantacex. Cloth, | yo], XII.—Marsiliacez, Isoétacez, Selaginell 
£2 3s.; half-morocco, £2 2s.; morccco, &r 18s.; half-morocco, £2 2$.; morocco, cez, Lycopodiacexz, Ophioglossacez, Fi } 
£2 138. 6d. 42 8s. 6d. Equisetacez, and Characez ; and an | 
Vol. 1V. —Lythracez, Onagracex, Cucurbitacea, | Vol. VIII.—Chenopodiacez, Polygonacez, Eleag- to the whole Werk. Cloth, 4r 155.3 half 
Grossulariacee, Crassulacee, Saxifragacez, nacez, Thymelacez, Santalacez, Aristolo- morocco, £1 19s. ; morocco, £2 55. 6d. 
Umbelliferz, Araliacez, Cornacez, Lorantha: chiacez, Empetracez, Euphorbiacez, Calli- 
cez, Caprifoliacez:, Rubiacez, Valerianacex, trichacez, Ceratophyllacez, Urticacez, Amen- 
and Dipsacez. Cloth, £2 8s.: half-morocco, tiferee, and Conifere. Cloth, £2 13s. ; half- 
42 12s.; morocco, £2 18s. 6d. morocco,£2 17s. ; morocco, £3 35. 6d. 


London: GEORGE BELL & SONS, York Street, Covent Garden. 





By Prof. MILNES MARSHALL. With numerous Illustrations, Crown 8v9, Ios. 6d. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 
By A. MILNES MARSHALL, M.D., D.Sc, M.A. F.R.S., 


Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. Assisted by 
C. HERBERT HURST, 
Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 
“This book cannot fail to be of great value to those who are studying zoology in their laboratory work ; and to such we have great pleasure in strongly Po 
recommending it.”’—London Medical Record. 
London: SMITH, ELDER & CO., 15 Waterloo Place, S.W. 
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This wonderful Instrument, the invention of M 


ANEROID BAROMETER. 


one, thus giving a much more open scale, combined with 


greater length of range. 
as the case may be, and faithfully indicates which circle 


is to be read. 


WATKIN, R.A., the Inventor of the famous R. 
Finder, is made with ¢hvee Circles of F 

Aneroid with the shortenin, 

constructed that it advance 

other forms, and with or 

“THE ANEROID OF THE FUTURE.” 








Possessing all the Properties of the Finest Arrowroot, For 


BROWN & POLSON’S CORN FLOUB} ~ 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. Tk 


Printed by Ricuarp Cay Anp Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of eon and Pub’ished by The 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, June 9, 1837 f wh 
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Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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RR. & J. BECK’S BROWNING’S SPECTROSCOPES. 
NEW MICROSCOPE, ‘ 


“THE STAR.” 


PRICES. £sd. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 























Stand, with 1-in. and }-in. 
Object-glasses... ... .. 3 3 O 


Stand, with 1 Eye-piece, 4-in. The Student's Spectroscope has a prism of extremely dense glass, of very 





and 1-in. Object-glasses superior workmanship ; the circle is divided, and reads with a vernier to 

. be . — single minutes; the slit is furnished with a reflecting prism, by means of 

Fine Adjustment, Iris Dia- which two spectra can be shown in the field of view at the same time. The 

phragm, Double Mirror, in instrument will divide the D line in the Solar Spectrum. or the yellow Sodium 

& SO an cas edocs oe, Oe Oe. lines distinctly. With a slight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 

- Full Descriptive Pamphlet sent on liquids. The Student’s Spectroscope is the best instrument for the Labora- 


ea ory and for all general work in Spectrum Analysis. 
; DE, . pee PRICE, COMPLETE IN CABINET, £6 10s, 0d 
‘a Ly I ska BE f NET, le . 
° &J. BECK, 68 Cornhill, London, E.C. lilustrated Catalogue of Spectroscopes, post Sree. 
GOLD MEDAL, : — 
International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON, W.C. 


Now Ready, Vol. VIII., Part I. NEGR ETTI AND | ZAMBR A ; 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, Ce JORDAN’S (PATENT) 


.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., SUNSHINE RECORDER. 


of Oxford ; and in America of Prof. H. P. BOWDITCH, of Boston 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C PRICE £3 Ios., 
With a supply of Charts 


WOOD, of Phil idelphia, 
By MICHAEL FOSTER, M.D., F.R.S. 
J ’ E 
NEGRETTI 
ZAMBRA, 


ScientTiFic INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 
Large Illustrated 
atalogue, 


600 Pages, 1200 
Engravings, Price 
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SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 

him in a paper read before the Royal Society on 
March 24, 1887. 

ore sensitive than any arrangement of Thermopile 

is very rapid and dead beat in its action, 

Manufactured and Sold by 





Vhis Instrument is m 
and Galvanometer, and 


THE CAMBRIDGE SCIENTIFIS INSTRUMENT COMPANY, Silver Medal 
ST. TIBB'S ROW, CAMBRIDGE, ENGLAND. awarded 


entions 





Tnventi 
Exhibition, 1885, 


The Company are appoi = 
j Ppointed Agents 
Telephone No. 6583. Telegraphic Address: Negretti, London. 


of which is kept in stork for the Microscopes of Zeiss, a supply 
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SANITARY CONGRESS AND LIVING SPECIMENS FOR THE MICROSCOPE, 


7 
EXHIBITION. 
NITARY INST? eaneae ie is GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
ve Aca -. 3 peipllley an tol aan “| THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHAM 
| 





Tenth Congress at Bolton on SEPTEMBER 20 and following days. 
The 


Council invite Papers on subject relating to Health and Sanit: 
pers « ects ea - sppuek Who last week sent to his Subscribers Leptodora hyalin ty with d 









Science. Full particulars as to the conditions under which Papers ar W 

: d 

accepted can be obtained on application to the SECRETARY. Ra ripe . soe: — sent out Batrachospermum moniliforme 
The Health Exhibition, including Sanitary Apparatus and Appliances, will | Ateli md veer t Sone nel a le ay S SP ngill 

be held at th ne time, and details are ready for distribution. “ bag ar mE re ogy lle cgay | ostoc, 

” a ae oa die . ws | globator; also Hydra, Amoeba, Vorticella, Crayfish, and other S; 


74A Margaret Street, London, W. | for (Huxley and Martin’s) Biological Laboratory work. 
| . Weekly announcements will be made in this place of Organisms T. B 
| is supplying. 


OPEN SCHOLARSHIPS in NATURAL Speci T eae 
SCIENCE of the value of 125 Guineas and £60 are awarded ar pecimen ube, One Shilling, post free. 
. oc 7US ER Cy St. Thomas’s Hospital Medical School, ert | Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
mbankment, 5S. E. , J Atl 
For particulars apply to Mr. G. Renp.Le&, Medical Secretary. oF TRS FEE FP See. OF 
W. M. ORD, Dean. | Portfolio of Drawings, Eleven | Parts, 1s. each. 


GEORGE HERIOT’S TRUST. | “BROWN CEMENT?’ 


The name of this Cement, admitted to be the best for Microscopical 














HERIOT-WATT COLLEGE, | Work, has been registered, and is now labelled in White Letters upon a 
ae . 7 ae : | Brown Ground. J 
PROFESSCRSHIP OF MECHANICS AND ENGINEERING, | _ Purchasers should see that they are not deceived by fraudulent imita- 
> oO SSORS P OF 2 eM TRY. tions. . . .- 
PROFESSORSHIP OF CHEMISTRY. | Price 1s. per bottle, with full instructions for use, from most Opticians 


Che GOVERNORS of GEORGE HERIOT’S TRUST invite applica | Post free for rs. 3d. from 
tions on or before JUNE 30 for the above appointments for the College. EDWARD WARD, 249 Oxford Street, Manchester. [s03 


The Salary is in each case £400 per annum. - . ——— 
Applications, with 30 Copies of Testimonials, to be sent to the under- | NATU RALISTS’ 





signed. - 5, | 
DAVID LEWIS, Treasurer GLASS-CAPPED BOXES. 
Treasurer’s Chambers, 21 St. Andrew Square, Edinburgh, Museums and Private Collectors supplied with Round and Rectangular 
June 13, 1887. | Glass- capped Boxes from One Shilling per dozen. About 7o different sizes 
— Sea ‘ . | always in Stock. A — Glazed Box, 14 inches by 1o inches, for One 
s Shilling z. Samples Post Free, Two Shillings. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 


78 NEWGATE STREET, LONDON, E.C 


MAYPOLE ROAD, SUSSEX. 


*t of the School is to afford a Sound Education, which will fi 
. - 





The obje 


















boys for ei Professional or Commercial life. Most careful attention i 

paid to the requirements of boys intended for commercial pursuits. a ROCKS, MINERALS, FOSSILS. 
are received from seven to fourteen years ofage. There is a Junior Cla 

specially adapted to prepare the younger boys for the work of the hi rhe on Ee 
classes. Each yj u il \ ill receive careful :< ention, especially in those =E*. Ex. SB rr Xs =: _ 
jects w herein he is weak. No injurious cramm ing e ncouraged ( re Mi : N , e. 
of Instruction includes all the subjects required at the various pt Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &e., 


Successor to the late R. TALLING, 
180 BROMPTON ROAD, LONDON, S.W. 


Recently recei ived from an old Collection :—A fine series of Cornis 
~ AGRICULTURAL COLLEGIATE ‘Wood lins” and brilliant Cassiterite, good Conduirite, Tennantite, Liro- 
conite, Tallingits, Wheal Alfred Pyromorphite, H: ytorite, well crystallized 


SCHOOL, Cro nstedtite, rare Blende, and St. Michael’s Mcunt Topaz; also a Carit 
i ae ab a pnieicimmes Axe 9 X 5 inches. 
EAST GRINSTEAD, SUSSEX. _ aoa 


isda amaliamiibciin. Siti JAMES R. GREGORY, 


or Instruction is ye igned to prepare ws » occupy boy positions of L Vineralogist and Geologist 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full , - a ae ae Bi th stele a 
instruction in the practice and science of “Ag griculture and Esta ute Manag SPECI AL AND TX aera C ogg ny - OR . ee pal 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistr A LECTURERS, MUSEUMS, &c. EVERY REQUISITE + 
&c. Pupils are prepared for all the Examinations. PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
The College offers the following advant -A most superior TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES! 
A Staff of Mast rs selected for their qualifications as Sch lars s STOCK AND GREATES1 VARIET Y IN LONDON. NEW LISTS 
tried ability as Teac hers. A Boarding Dep: artment careful ly supe NOW READY. : 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. 


examinations. The Principal has had many years’ experience in 
schools, and has ~ ved himself a most successful Mas ter. _ Fees 
moderate.— Fer spectus and particulars, apply to the Pri: c1raL 






















excellently appoint: d; its diet liberal, and all arrangements 
4 


develop gentlem: anly habits, ar id to produce feelings o of self-re spect. 
The strictest ~ ntion to the mo ral and religious training of Pupils. Fees | New Lists of Rare Minerals, Rock Specimens, Geological Appar 
most moderate. eferences of high character to = rents of Pupils. Collections, Hammers, and Microscopic Sections of Rocks. 
Prospectus and al particulars on application to the PriNcIPaL. And may be had post free on application at the Repository and Museum, 


— | 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


FOR SALE.—A Large Microscope inp pet;| MINERALOGY AND GEOLOGY. 


by SmirH AND BecKk. Cost 75 guineas; h 
£35. Open to offer.—Apply, Mrs. M. K,, 24 Ebury | Cyorce SPECIMENS FOR MUSEUMS AND PrivaTE CoL- 
eeeret 2 . — . | LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELES 
UNIVERSITY COLLEGE, BRISTOL, | TINE Opats, &.,&e. - ical 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLE( 
TIONS FOR STUDENTS AND PROSPECTORS. 
VERY FINE POLISHED SECTIONS OF AMMONITES ANI 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 

Opposite Norfolk Street. 








CHEMICAL PROFESSORSHIP. 

The Ccuncil invite Applications for “the Chai 
2t0, with a share of the S its’ Fees. Applications, A 
to be sent not ater than July 6. Further information may be obtained on 
application to ALFRED E. STOCK, Registrar 









A FRENCH GENTLEMAN, with First- 
rate Scholastic Recommendations, has a French Class for Army Pupils 
at 2 Colville Gardens, Bayswater. He and his wife also receive as 

3oarders two or three Young Men who wish to study the language for 
business or conversational purposes.—Address, M. ALFRED ViGIkR, 
Swanley, Kent. 
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Now Ready, Demy 8vo, 398 pp., Sewed, Price 4s. 
PROCEEDINGS OF THE SOCIETY FOR 
PSYCHICAL RESEARCH. 

PART XI., MAY 18 
CONTENTS: 






I. Automatic Writing. III. By FrepEric W. H. Myers. 
I. Opening Address at the Twenty-f -fourth General Meeting. By Pror. 
3ALFOUR STEW ART, F.R.S 
III. Pecutiarities of Certain Post-hypnotic States. By Epmunp G 
IV. Experiments in Thought-Transference. By ANTON SCHMOL 
V. Accounts of some so-c alled “ Pap alistic’ Séances. By Pror. H 
Carvitt Lewis, M.A., ., and others. 
> Po sibilities of Mal- Obse rvation and Lapse of Memory from a 
Pra tical Point of View :— 
inased uction. By RicHaxp Hopcso» 
Experimental Investigation. By S. J Da a 


NEY 
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VII. Multiplex Personality. By FREDERIC W. H. RS. 
VIII. Stages of Hypnotic Memory. By Epmunp Go ames 
1X. Note on Certain Reported Cases of Hypnotic Hyperesthesia. By 
FrREvERIC W. H. Myers. 
X. Critical Notices :— 
A. Binet and Ch. I **Le Magnétisme Animal.” By 
EpMUND GURNEY. 
Dr. Gilles de la Touret*e, ‘‘ L’ Hypn tisme 
Analogues au Poi nt de Vue  Méd ico-légal.’ 
Dr. J. Ochorowicz, ‘‘ De la Suggestion Mentale 
PoDMORE 
Library Catalogue. 
List of Men ans and Associates. 





CTRUBNER & CO., Lud 


London: gate Hill. 


Now Re ady. 


THE JOURNAL OF THE LIVERPOOL 


ASTRONOMICAL SOCIETY, Vor. V., 8vo, 232 pp. and Index. 
Illustrated by 43 rit 1ographs on toned paper. Cloth, lettered, 4s. 6d. 
Sample number, 6¢. post free. 
Published by the Society (W. H. DAVIS Secretary), Irvine Street, 
ree” ‘ 
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Just Published, Third Edition, Imperial 16mo, 8s. 6d. 


THE TRIBES ON MY FRONTIER. An 
Indian Naturalist’s Foreign Policy. By “ EHA.’’ With 50 Illustra- 

tions by F. C. Macrae. 

“0 Noa ee y-written book about the insects and other torments which 

lian life unpleasant.” —Graphic. 

book, irresistibly funny in description and illustration, but 

cience too.” —Knowledge. 





Imperial 16m», 300 Illustrations, ras. 6d. 
A HAND-BOOK OF THE FERNS OF 
INDIA, CEYLON, AND MALAYA. By Colonel R. H. BEDDOME, 
late Conservator of Forests, India 
ng arest and best illustrations of ferns that we 







x of a useful and trustworthy characte 


of care observed in its compilation makes it a most 


2."—Car 


Imperial r6mo, with 170 Illustrations, rzs. 6d. 


A NATURAL HISTORY OF THE MAM- 
M: ALIA OF INDIA. By R. A STERNDALE, F.R.GS., F.G.S., 
Author of ‘* Seonee,”’ ‘‘ Denizens of the Jungles,’’ &c 





odel of what a popular natural history should be.”’— 





ightly told.”—Saturday Review. 
ll no doubt be specially useful to the sportsman.” — 7imes 


W. THACKER & CO., 87 


ELE MENTS OF PHYSIOLOGICAL 
PSYCHOLOGY : a Treatise of the Activities and Nature of the Mind 
from the Physical anc ntal pom f View. By G EORGE me 
LAD e University. With 113 Illustra 


tions and Diagrams vO, 215. 


THE HEALTH OF NATIONS. A Review 


of the Works of Edwin Chadwick. Witha Bi eagles’ Dissertation by 
ee an Dae W AR D RICHARDSON, M.D., F.R.S. 2 Vols 





idon. 





Newgate Street, | 











THE COMMONHEALTH ; a Series of 
Essays Healt} | elicity for Every-day Readers By 
Bt N JAMIN W ARD- RIC HARDS)N, M.D., F.R.S. Crown 

6s. 


vo, 





London: LONGMANS, GREE} MN, & CO. 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. 452 perannum,— 
Address, Head-Master. 
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The Scottish Provident Institution. 


Edinburgh—6 St. Andrew Square. 


The 49th ANNUAL MEETING was held at EptnnurGH, on March 30, 188 
of pr rosperity which has hitherto attended the Institution. 


The Dire 
New Assurant 


TORS reported a continuance of the even course 
ES completed.. eco 





London 0 ffice— 


£1,020,154. Tota Income. 


17 King William Street, E.C. 


Sir ALE XANDER Krxtocn, of Gilmerton, Bart., in the Chair. 


£745,475. 


(expen ses, 9 per cent. of Premiums, and 6 per cent. of Income. 5 


The REAtIseD Ft 
Only fev Of 
THIS INSTITUTION com 
The Premiums are so moderat > that an Assurance of £1200 er £125 
elsewhere assure (with Profits) £1000 « nly—the d.fference being ¢ 


es in the Kingdom, hi 









INES THE ADVANTAGES O1 Mt 
» may gen 
uivalent to an immed 


s (increased in the ye ar by rs Sy )247) were £5,728,162. 


th old as large a Fi und. 





‘ANCE WITH MODERATE PREMIUMS. 






e secured from the first for the yearly payment which would 
nus cf 20 to 25 ar cent. 





























The er Profits go to th ers, on a systen nce sa to those by whose early death there is ; 
loss. The of reserving the surplus for the survivors has been that, 2, been increased by reversionary bonus. 
60 to 70 per cen'. and upwards. 
EXAMPLE PxeEMIUMS FOR ASSURAN( FITS. 
P= Pay Limited to Sain Payable Limited to ais Ri ayable limited to | 
during cL jife 21 Payments. =‘ during Life. rP — tring Life. 21 Payments. | 
Lr "18 0 Z 12 6 35 42 610 £4 °o 2 4 s 9 43 17 6 
1 6 > 1 40 > 14 9 > & 50 4 I 7 4 12 | | 
* Thus — . r ' he 7 = : 
Thus, a person of 30 may secure £1 at death by a yearly payment, @ £20158. ‘This Premium would generally elsewhere sec ure £800 only, 
instead of £100. Or he may secure the same sum of £1200 \ora 138. 4@., limited to twenty-one yearly payments, being thus re ee 
of payment before Iu las passes me of life. 


J. MUIR LEITCH, London Secretary. 


| 
| 


> OC; 


r) 
a 


wn 
Ne 
oO 
-_ 
ie 





MAKER: 


Man 


WATKIN 
/ANEROID BAROMETER. 


Wholesale 
All kinds of Meteorological Instruments 


SOLE 
8,9, & 10 Hatton Garden, London, E.C. 


THE NEW PATENT 
JAMES J. 


NEW LANTEKN MICKOSCOPE 
OXVHYDROGEN OR ELEcTRIC LIGHT 
(Wright and Newton's Patent.) 


4 
= 
& 












FOR 


SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 





With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 


Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 
on application. caine 
NEWTON & CO., 
OprTIcIANS TO THE QUEEN AND THE GOVERNMENT 

MAKERS OF EVERY DescrIPTION OF SCIENTIFIC AND PHysicaL APPARATUS 

For CoLiecEs, Institutions, &c. SpectIAL OPTICAL APPARATUS FOR 

PoLaRIscopy, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 

Full Illustrated Catalogues 6 Stamps. 


38 FLEET STREET, LONDON. 
DER NATURFORSCHER, 


Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
X. Jahrgang. 
Gegriindet von Dr. W. SKLAREK, u. herausgegeben von Dr. O. SCHUMANN, 
Privatdocent an der Universitat Tiibingen. 
Price for 52 Numbers, 16s. per annum, or 18s. 6d. post free. 
Tiibingen : LAUPP. 
London and Edinburgh: WILLIAMS & NORGATE. 


Fu nik Ce pies of the Report, with TAne of Rates, may be 








had on application. 


JAMES WATSON, Manager. 
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s wonderful In 


“THE ANEROID OF THE FUTURE.” 





“GLASGOW AND THE 
HIGHLANDS, 


(Royal route vik Crinan and 
Caledonian Canals.) 


TOURS 


Royal Mail Steamer “‘ COLUMBA” or “IONA” from 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m., 
in connection with Express Trains from London and the 


South, convey- IN SCOTLAND 


ing passengers 
for Oban, Fort 

William, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. ; 
Illustrated, 6d. and 1s. by post, or at Railway Booksialls 
throughout England. Time Bill with Maps and Fares 
free from the owner, 


| DAVID MACBRAYNE, 119 HOPE cece GLASGOW. 





STANLEY [im 


Mathematical Instrument Manufacturer to H.M. of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, rege and Surveying Instruments 
ot Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 


liiustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the cnly 
Gotp MepaAt in the International Inventions Exhibition 185 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. : 

Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS TO. - NATURE.” 


s. d. 
ee ae 
Half-yearly . 2. 2 ee ee eee ee 4 6 
Quarterly. . 56-0 eee ee ee ee 7 6 

To the United States, the Continent, &c. :— F 
WEEE 6.3 DDK DDD DS & RZ 
Half-yearly .. 2. 22-5200 +s 0 0 I§ 6 
Quarterly. 2-6 eee ee ee ee ee BOO 

To India, China, and Japan :— ; 

s. . 
Oe oe eee SHES es eS GES 
Half-yeatrly .. 2... +. +222 +- 16 6 
Quarterly... 2-2-2220 2+ + 2 8 G 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


££ @.. ff, 
One-Eighth Page, or Quarter Column. 018 6 
Quarter Page, or Half a Column . es Oo 
Halfa Page, ora Column. ........3 50 
Whole Page . Te i wc a eS SS SS 

Money Orders sabi, to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
Diary of Societies, 


LONDON. 


THURSDAY, June 16. 

Roya SociETY, at 4.3 30. —Experiments on the Discharge of Electricity 
through Gases (Second Paper): Prof. Schuster, F.R.S.—On the Structure 
ex Mucilage Cells of Blechnum occidentale, L., and Osmunda regalis, 
: Tokutaro Ito and W. Gardiner.—On Rabies : G. F. Dowdesw ell. — 
oe the Tubercular Swellings on the Roots of Vicia faba: Prof. H. M. 
Ward.—The Electromotive Pp. roperties of the Electrical Organ of ‘Torpedo 

marmorata : F. Gotch.—And other Papers. 
LinnEAN Society, at 8 






8.—Flora of Munipoor and Kohima: C. B. Clarke 
—Orchid Fertilization: H. J. Veitch.—Ferns of Borneo: J. G. Baker.— 
Japan Fungi: K. Ito.—South African Botany: H. Bolus. 

SHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows.—The Thermal 
Constants of a Liquid Mixture: Prof. W. Ramsay and S. Young.— 
Derivatives of Hydrindonaphthene and Tetrahydronaphthalene : Dr. W. 
H. Perkin, Jun.—The Formation of Closed Carbon Chains in the 
Aromatic Series: F.S. Kipping and Dr. W. H. Perkin, Jun.—The Action 
of Ethylene Bromide on Ethylic Codacetoacetate : Dr. P. C. Fraser — 





Dr. W. H agg Jun.— Derivatives of Pentamethylene: Dr. H. 
ans and Dr. H. Perkin, Jun.—Derivatives of Hexamethylene ‘: 
P. C. Freer anc a Dr. W. H. Perkin, Jun.—An Attempt to Synthetize a 
Car on Ring containing Seven Carbon Atoms: Dr. P. C. Freer and Dr. 


. H. Perkin, Jun. 
ERSITY COLLEGE CHEMICAL AND Puysicav Society, ae 8.—A Few 
ae apt Atomic Motion: Prof. A. W. Williamson, F.R.S 


WEDNESDAY, June 22. 

GeoLocicat Society, at 8.—On Nepheline Rocks in Brazil, with special 
Refe » the As sociation of Phonolite and Foyaite: Orville A. 
tamorphic Rocks of South Devon: Miss Catherine 
i "Ce mmunicated by Prof. T. G. Bonney, F.R.S.—On the 
Ancient Reach and Boulders near Braunton and Croy de in North Devon: 
_ !. McKenny Hughes —Notes on the Formation of Coal-seams, as 
suggested by Evidence “collected chiefly in the Leicestershire and South 
Derb yyshire Coal-field: W. S. “og 9 —Note on some Dinosaurian Re- 
mains in the Collection of Mr. A. sods Part I. Ornithopsis -leedsii, 
Part II. Omosaurus, sp.: J. W. Hulke, F.R.S.—Notes on some Polyzoa 
from the Lias: Edwin A. Walford.—On _ Superficial Geology of the 
Southern Portion of the Wealden Area: J. Vincent Elsden. Communi- 
cated by the President.—Report on Palzo-botanical Investigations of the 
‘Yertiary Flora of Australia: Dr. Constantine Baron von Ettingshausen. _ 
n some New Features in Pelanechinus corallinus: T. T. Groom. Com. 

municated by Prof. T. McKenny Hughes. 


THURSDAY, June 23. 

ZOOLOGICAL Society, at 8 30.—Report on a Zoological Collection made by 
the Officers of H.M.S. Flying-Fish at Christmas Island, Indian Ocean: 
Dr. Giinther, F.R.S.—On a Point in the Structure of Myrmecobius: F. 
E. Beddard —Studies in the Holothuridea; VI. escriptions of New 
Species : Prof. F. Jeffrey Bell.—On the Fossil Teleostean Genus Rhaco- 
lepis: A. Smith-Woodward. 

ATHENZUM Society, at 8. 

SATURDAY, June 25. 

PuysicaL Society, at 3.—Note on Magnetic Resistance: Prof. W. E. 
Ayrton, F.R.S., and Prof. J. Perry, F.R.S.—On Sounding Coils : Dr. W. 
Stroud and J. Wertheimer.—On Comparing Capacities : E. C. Rimington. 
a the Effects of Change of Temperature in Twisting or Untwisting 
P. ires which have suffered Permanent Torsion ; Herbert Tomlinson.—On 

ermanent Magnet Ammeters and Voltmeters with India- 1? Sensi- 
bility: Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, F.R.S 
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_ AMERICAN EXHIBITION 
MINERALS. 


PROF. A. E. FOOTE, having been employed 
to make an exhibit of the Minerals of Pennsylvania 
and America, has selected from his enormous 
stock of over 1oo tons, 12 tons of the finest 
American Minerals ever seen in Europe. These 
he offers for Sale in the American Exhibi 
tion, opposite the West Brompton entrance, at 

Pa 












RB a ilion glittering with mica, and in cases 
Brooktle, adjoining. Among ‘the extraordinary Specir nens 
Truneated 1 are W ENITE, VANADINITE, be autifully crystal- 
A.E.FOOTE. lized Azurite and MALACHITE; some bande 

= and brilliantly polished Awazon ‘Stones, Green 

WAVELLITE. VARISCITE, BrooKITE, Rutile 


GENICULATED, mg orph after brookite, PERorskiTE, HypRoTITANITE, 


APATITE, Titanite, &c., &c 








Send for roc ae e Iu strated Catalogue, 6¢., or free to Customers or 
those requestin 2d paper. 
See ou . Cc ollecti ns on 4s. to £100. 
SCIENTIFIC BOOKS. 
From over 75,000 vols. has ‘been selected the best Collection of Ameri rican 
Geological Surveys and Scientific Works ever seen in Europe. Catalog 
of Scientific Books free. Please mention what branch of science you are 


interested in. 
Wanted—Minerals and 

Having 
delphia establishmen 


Scientific Books in any quantity. 
en compelled to send one of my AssisTANTs to my Phila- 
, | need someone to take his place at the E xhibition. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. It has been adopted by 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.) moment of writing. 











Can be obtained in London, through Messrs. BArctay & Sons Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER ‘Limited), Dublin 


Just Published, Illustrated throughout, Price 7s. 6 


PRACTICAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.R.S. 


‘* The! xisting text-book for first-year students of electrical engineer- 
"—Enelish Mechanic 
‘The student will find the book contains far more’ useful practical informa- 
tion upon instruments used by practical men than any other work in this or 
any other language.” —£/ectrician, 


CASSELL _& COMPANY (LimrrEp), Ludgate Hill, London. 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 

Conducted by C.G. Barrett, J. W. Dovctas, W. W. Fow rer, M.A., 

F.L.S., R. McLacuvan, F.R.S., E. SAunpDERs, F.L.S., and 
H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on ail subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June numberin each year. 

Vols. I. to IX. ros. each to purchasers of complete sets; 
vols. may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
rt Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
managementof land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirectedtothe AGRICULTURIST 
as — ofthe best existing papers for Advertising Farmsto be J et and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3$d. Annual Subscription, payable in advance, 14s. 

Offices—3 7 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E. Money Orders payable to C. and R. ANDERSON. 








The volumes coin- 


the succeeding 
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INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. SECOND EDITION 


se pete AM ggg ce GRIFFIN’S 
ENT P| seeuaare = mone] PPM ICAL, HANDICRAFT 


REDUCED PRICES, sent post PRICE 4s. 72. POST FREE 
free on application to E., DENT a = 
and Co., Makers to the Queen, A CATALOGUE OF CHEMICAL APPARATUS: 
61 STRAND, LONDON, W.C., 1LLUSTRATED, CLASSIFIED, 
or 4 ROYAL EXCHANGE, 





DESCRIPTIYV} 
Demy 8v», 430 pp., Illustrated with 1600 Woodcuts. 
ae = = | Most Complete and Cheapest List of Apparatus. 
HOUSEHOLD NECESSITIES ! 1! | JOHN J. GRIFFIN anp SONS, 22 GARRICK STREE] 


LONDON, W.C. 











Excellent Copies of the actual, natural Handwriting, ; 
of Drawings,. Music, even of elaborate Sketches, Pro. 
grammes, Plans (up to Double-Elephant size), Shorthand, a 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
writtenletters. Used at the Houseof Lords, &c. 


AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 


HOUTEN’S WT OOD’S ~ 
raveasis, COCOA | GIG ANTES Fs1100 

















KINGDOM. 
is the best and really the cheapest in ee DAS Soe SEAM. 
P The ‘‘EUPHANERON LANTERN,” with the W four-wick Lamp 
the end. Is unsurpassed for power, portability, and price, £4 4s. 
SPECIAL ATTENTION is called to the great advanta 
anaes offered to Hirers of Slides by Wood's £2 2s. Yearly Subscription, 


and also to the very favourable terms upon which Slides pur 
. =—— a *. _— ‘Van ITRN’ , ; Pr, 
The British Medical Journal says:—‘“‘‘Van HovutTen’s Cocoa chased of E. G. Wood may be exchanged. Full particulars 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and will be found in Wood’s New List of Slides and Lanterns 
rich,” &c., &c. ‘ost free for One Stamp. 














'HOLLOWAYS PILLS | 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; 2» BOOKS (Secondhand), Miscellaneous, Re- 


E. G. WOOD, 
THIS 74 CHEAPSIDE, LONDON; anv 
MEDICINE HORNE, THORNTHWAITE, & WOOD, 
416 STRAND, LONDON, 











Powerful Invigorator of the System, in cases of WEAKNESS mainders, &c.—C. HERBERT, English and Foreign Bookseller, 31 
- » P es : Goswell Road, London, E.C. Catalogue free on receipt of two stamps 
AND DEBILITY, and is unequalled in Female Complaints Libraries, Old Books, and Parchments purchased. 





HARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Brit 
SUCCESSORS TO 

W. LADD & CO, _ 

BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c.,on a well illuminate¢ 
and flat field. 


GOOLDEN & TROTTER, 
2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yorks, 
ELECTRICAL ENGINEERS AND MANUFACTURERS. 


st) CONTRACTORS TO THE ADMIRALTY, WAR DgPARTMENT, INDIAN GOVERNMENT, &c. 


























Goolden-Trotter Dynamos, **G.T.,” “A.,”’ and ‘*M.” Types. Cardew Voltmeters (improved 





pattern), Current Gauges, Fittings, &c. Sole Manufacturers of Trotter Dioptric Diffusers. saa ors 3 
Domestic, Factory, and Ship Installations carried out complete by our own staff. a ee = 
Estimates Free on application. Ss Soe — 


“A.” type dynamo. 


AN 
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CHEAP WATER SUPPLY FOR MANSIONS, Re, 
BAILEY’S PATENT 
HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind ! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 


seb Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons 
se 





daily, £32. Pamphlets and Particulars free. 
W. H. BAILEY & CO., Hypraviic Encinerrs, &c. Atpion Worrs, SALFORD, MANCHESTER. 





i Water at Supplying 2 
Pumping Salt Wate Mansion. 


Colwyn Bay Hotel. 





PER EREN, Son, AND RA YMEN T, 
(LEJEUNE AND PERKEDN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 





On the rst of every Month, price Sixpence. TO SCIENCE CLASSES AND SCHOOLS. 


THE ENTOMOLOGIST: MOORE BROTHERS have been placed 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY upon the list of Traders from whom Specimens may be 
Edited by Joun T. Carr1ncTon purchased, with the assistance of the Science and Art 


With the Assietance of Department, and Specimens of their Work may be seen at 


FREDERICK Bonn, F.Z.S. RicHarRD SouTtu. | South Kensington. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S | PRICE LISTS ON APPLICATION. 
F. BucHanan Wuirte, M.D. Seeeaees 


Contains Articles by well-known Entomologists on all Branches of the MOORE BROTH ER S, 


Science; on Insects injurious or beneficial to Farm or Garden; Notes or 


Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly OSTEOLOGISTS, DISARTICULATORS, ETC., 


Lists of Duplicatesand Desiderata. 


Woopcut ILLusTRATIONS and occasiona] LITROGRAPHED and CHRoMo- 15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 


LITHOGRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO.., Stationers’ Hall Court | Awarded Seven Medals and Three Diplomas. 





FOURTH EDITION, Revised and Considerably Enlarged. 
SPECTRUM ANALYSIS 
) vr A ) 


SIX LECTURES DELIVERED IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON 
BY 
SIR HENRY FE. ROSCOB, LL.D. F.RBS., 
FOURTH EDITION, REVISED AND CONSIDERABLY ENLARGED BY THE AUTHOR AND 


ARTHUR SCHUSTER, Ph.D., F.RBS., 
Professor of Applied Mathematics in Owens College, Victoria University. 
With Appendices and numerous Illustrations and Plates. Medium 8vo, 215. 
MACMILLAN & CO., LONDON. 








NATURE SERIES.—NEW VOLUMES. 


Oo MN IEx«G HT. 
THE BURNETT LECTURES. 
By GEORGE GA BRIEL STOKES, M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Professor of Mathematics 
in the University of Cambridge. Three Courses—(1) ON THE NATURE OF LIGHT ; (2) ON LIGHT AS A MEANS 
OF INVESTIGATION : (3) ON THE BENEFICIAL EFFECTS OF LIGHT. Crown 8vo, 7s. 6d. [Mext week 


The Series may also be had separately, Price 2s. 6d. each. 
A CENTURY OF ELECTRICITY 
By T. C. MENDENHALL. Crown 8vo, 45. 6d. [Next week. 


MACMILLAN & CO., LONDON. 
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~NEW, RARE, AND INTERESTING BOTANICAL OBJECTS FOR THE MICROSCOPE. 


AWARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 


s. @ 7 
Fungus of Grape Vine (Oidium Tuckerii) ... 1 6 10 E naa of Pollens, mounted se hone iy on one Slide, with i, 
Cuticle of’ Tea Tree—Test for Adulteration ‘2 names. sea s ais i 
Anther of Tulip ... eos _ ane one oon im @ Sieve Tubes ; in Veg zetable Marrow hes <0 eos es rom in: 
Stigma of Sedge es rex “hirtz 4). ese ox ove wo £ 0 a atomy of Leaf. g pieces on one Slide - eo a a 
Ergot of Rye (Clavi os purpurea), ve ery fine Io Elaters and Spores of Equisetuin “hye: nale ... om aes ooo io * 
Sigmeniam, Gills, and Spores in Edible Mus sro on 1 Yeas tP lant ((orula cerevisiz) ooo ooo se ow 2 06 
Cylindrical Cellular Tissue in Helianthus tuberosa I Section of Leaf of Eucalyptus gk sbulus through stomata ae ae 
Spirogyra nitida in c mnjuga tion z 6 Section « of Potato, Starch Grains iz situ ... in - een — o 
Vegetable Moulds—Penicillium glaucum, Mucor mu edo, As spe erg gillus Anthe sridia and Globules of Chara fragilis ... o> ie 
glaucus ‘ - each 1 o Very beautiful Stained Sections of Stems of Mare’s-tail Fern (Osmund a 
Pinus sylvestris, one, two, and three year ars growth, double stai ned regalis), I ae Plant, Bamboo Cane, name Rush, poe id, Tr 
Sections, mounted sep: arately on one Slide 2 6 veller’s oy ‘ : Pe . a 
Stems of Exogen, Endogen, and vragen es ibl stain ed, m lounted Series of 24 ins tructive Bot ani ical Slides , in | Cas JS ase ans ‘a me. 73 P 
separately on one Slide... oo eee oe 2 6 
Any of the shove sent by return on no of Remittance for Price. 
CrassiFieD List of 40,000 first-class Objects. ILLusTrATED CaTALoGvE oF Microscopes. Either of the above sent post free on application to 
7 « m : F " T ry 
W. WATSON & SONS, 313 HIGH HOLBORN, EOE DON, W.C. 
OPTICIANS TO HER MAJESTY’S GOVERNMENT, "ESTABLISHED 1337 


Mawson’s 
Beginners’ Sets, 
From £1 12s. 6d. 


Mawson’s 


Mawson's Engineers’ Sets, 
Improved Cameras From £9 10s. 


and other Apparatus 
of the best quality 
and finish. 


Mawson’s Dry Plates, well known for their sterling quality. 


MOUNTS, CHEMICALS, & EVERY REQUISITE USED BY PROFESSIONAL OR AMATEUR. 
WEA WSON Ge SwWwanh, 


Manufacturers, Contractors to the Government, &c., 
MOSLEY STREET, NEWCASTLE-ON-TYNE. 
33 SOHO SQUARE, LONDON. 






































pumps or with dyname 
mo or pump being dis- 


connected whenengine is required for other purposes). 


Can be supplied combined with 
~ | for electric lighting (the dyna 


r-# 





‘ ’ 
‘“ OTTO’ 
Limited, 
MANCHESTER. 


GIVES OFF 1 H.P. ON THE BRAKE. | 





THE 
“OTTO” 
GAS-ENGINE. 
OVER 20,000 SOLD. 
NEW 5-MAN POWER | 
Very suitable for driving amateurs’ work- 
shop, pumping water to house, driving 
laundry machinery, chaff-cutting, &c. 
7|CROSSLEY BROS., 


CROSSLEY’S 


(518 
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Of Nature trusts the mind which builds 
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R. & J. BECK’S 
NEW MICROSCOPH, 


“THE STAR.” 


PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 O 


L i @t 


Stand, with 1-in. and 


Stand, with 1 Eye-piece, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double igi in 
So ae 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 


GOLD MEDAL, 
Internationa) Invertions Exhibition, 1885. 








Now Ready, Demy 8vo, 398 pp., Sewed, Price 4s. 


PROCEEDINGS OF THE SOCIETY FOR 
PSYCHICAL RESEARCH. 


PART XI., MAY 188 
CONTENTS: 
Automatic Writing. ITI. By Freperic W. H. Myers. 
a Opening Address at the Twenty-fourth General Meeting. 
BALFour STEWAR » F.R.S. 
Ill. Pecu! tiarities of Certain Post-hypnotic States. 
IV. Experiments in Thought-Transference. 
V. Accounts of some so-called “ Spiritualistic ” Séances. By Pror. H. 
Carvitt Lewis, M A., F G.S., and others. 
- The Possibilities of Mal- Obse ‘rvation and Lapse of Memory from a 
Practical Point of Vie vi— 
Introduction. By RicHarp Hoposon. 
, Experimental Investigation. By S. J. Davey. 
VII. Multiplex Personal.ty. By FREDE ric W. H. Myers. 
II. Stages of Hypnotic Memory. By Epmunp GuRNEY. 
X. Note on Certain Re eported Cases of Hypnotic Hyperesthesia. By 
_ _FREpvERiIcW H. Myers. 
X Critical Notices :— 
3inet and (Ch. 
EpmuNpb GuRNEY. 
Dr. Gilles de !a Touret‘e, ‘L’Hypnotisme et les 
Analogues a Point de Vue Médico- légal.’’ By O. Ettron. 
Dr. J. Ochor»wicz, ‘ De la Suggestion Mentale.’ oe By Frank 
PopMorr 
Library Catalogue. 
List of Members and Assovi.tes. 


By Pror. 


3y Epmunp GuRNEY. 
By ANTON SCHMOLL. 






» “Le Magnétisme Animal.” By 


London: TRITRNE” & CO., Ludzate Hill. 


ILLUSTRATED JOURNAL OF SCIENCE. 


ground 
for aye.”’—WoORDSWORTH. 
[PRICE 15 CENTS. 


1887. 
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| BROWNING’S SPECTROSCOPES. 


Object-glasses... ... ... 3 3 O 


Etats | 





The Student's Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes ; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
tinctly. With aslight alteration of the adjustments, the instrument 
= used for taking the refractive and dispersive powers of solids 
liquic de. The Student’s Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Illustrated Catalogue of om rennin post free. 








JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 Ios., 


With a supply of Charts. 


NEGRETT! 
ZAMBRA, 


ScienTiFic INSTRUMENT 
MAKERS TO THE QUEED 
HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent Street, London. 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 
Large Illustrated 
atalogue, 

600 Pages, 1200 
Engravings, Price 

55. 6d. 

Silver Medal 
awarded 
Tnventions 
Exhibition, 1885. 


Negretti, London. 



















Telephone No. 6583. ‘| e/egraphic Address: 
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CHEMICAL PROFESSORSHIP. 


The Council invite Applications for ‘the Chair of Chemistry. Salz ary, 
£250, with a sh: ure of the Students’ Fees. Applications, with Testimonial 
to be sent not later than July 6. Further information may be obtained « 
application to ALFRED E, STOCK, Registrar 





- EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


ROAD, SUSSEX. 


The object of the School is to afford a Sound Education, which wi 
boys for either Profes or Commercial life. Most careful atten 
paid to the require ments of boys intended for commerciz al pursuits. 
are received fro m seven to fourteen years of age. rere 
specially adapted to prepare the y er boys for the work of the hi; 
classes. Eac h pupil will rec eive careful atte ssper 
jects wherein he is weak. No injurious crammit ng er ncouraged. The co 
of Instruction includes all the subjects required at the various pt 
examinations. The Principal has had many years’ experience in 
schools, and has proved | If a most successful Master. The F 
moderate.—For Prospectus and particulars, apply to the Pri» c1pAL. 


MAYPOLE 





na 











ition, 





- AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, 





SUSSEX. 








of Agriculture and Estate Mz nag 
iry F arming, Agricultural Chemistry, 
min 


and 
Stock, 


cence 


Dai 


instruction in fs practice 
ment, Management of Live 
&c. Pupi aon geegesed, De a> te Bae 






























MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF 
NAUTILI. 

NEW SERIES OF RocKs, MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 
THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITIOV, 
78 NEWGATE STREET, LONDON, E.C. 


COLLEC 


AMMONITES AND 






is a Junior Class, 





ially in those sub- 





ees are 





For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction r igned to prepare boyst » occupy the positions o # Li 
owners, Land £ , Farmers, intending Colonists, &c. It provid 





The College offers the following advanta, —A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teac hers, A Boarding Department carefully supervised and 
excellently appr wry De its di et libera il, and all arrangements calculated to 
develop gentlemanly habits, and to pri duce feelings of self-respect. 

The strictest astansias »th > mc ral and religious training of Pupils. Fees 
most moderate. Referer h chi uracter to Parents of Pupils. 

Prospectus and all parti rs on n ap plication to the PRINCIPAL. 

Minera ‘se and Geologist. 
SPECIAL AND TYPI¢ AL ‘COLLI CTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITI FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES' 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimen 
Arranged for the Selection of Single Specimens, &c., with Prices, Also 
New Lists of Rare Miner Rock Specimens, Geological Apparatus, 
Collections, Ham: nd Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





UNIVERSITY COLLEGE, BRISTOL. | LIVING SPEGIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM 







Who last week sent to his Subscriters Rivularia articulata fr m El] 
} wi h, frot n its excessive growth at this season, causes what is cal 
| of th *” He also sent out — dora hy 
j day ‘ rgensis, Fredericella sultana, Plum: a repen 

phora lacu “Volvox globator, dium Tu ssilaginis, oo d 
| Nostoc ; a Ameeba, Hydra, Vorticella, Crayfish, and other Spe 







Meres. 





_ 





for (Huxley and Martin’s) Biological L abors atory work, 
; Weekly announcements will be in this place of Organisms T. | 
is supplying. 


Specimen Tube, One aaa post _ 


Tubes in Course of Six cripti ‘£13 
or Pusie Fules Ae 10d 


made 


y-stx Tonths for Subs 











6 
0¢ 


Portfolio of Drawings, Eleven Parts, 1s. each. 


| 
| — 
| ~sanee es CEMENT,’ 


The name of this Cement, admitted to be the best for Micr 
Work, has been registered, and is now labelled in White Letters 
Brown Ground. 

Purchasers should see that they are not deceived by fraudulen 
tions 

Price rs. per bottle, with full instructions for use, from most Opticians 

Post free for 1s. 3d. from 


EDWARD WARD, 


upon a 


t imita 


249 Oxford Street, Manchester. [so3 


ROCKS, MINERALS, FOSSILS. 
FEF. H. BUTLER. 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., 
Successor to the late R. TALLING, 


peat ROAD, LONDON, S. |W 


Mr. H. BUTLER begs to give notice that on a a 
June a ‘hi is address will be at his new premises, as under :— 


148 BROMPTON ROAD. 


“e,, 
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Excellent Copies of the actual, natural Handwriting, als 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, an 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Auto-Circulars resem 


used withordinary pen and paper. 
Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
London Wall, kanta,snd 3 Princess Street, Manchester. 


Very fluid ink, 
written letters. 








THE ENTOMOLOGIST’ Ss MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
inane ‘o> G. Barrett, J. W. Douctas, W. W. Fow.er, M.A 
, R. McLacutan, F.R.S., E. SaunpERsS, F.L.S., and 
H. T. STAINTON, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
»n ail subjects connected with Entomology, and especially on the Insects 0! 
he British Isles. 

Subscription—Six Shillings per Volume, post free. 
nence with the June numberin each year. 

Vols. I. to 1X. 10s. each to purchasers of complete sets; 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s success 
rt Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 
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FOURTH EDITION, Revised and Considerably Enlarged. 
SPECTRU! M ANALYSIS. 


SIX LECTURES DELIVERED IN 1868 BEFORE THE SOCIETY OF APOTHECARIES OF LONDON 
BY 


SIR HENRY E. ROSCOEH, LL.D. F.RBS., 


FOURTH EDITION, 


REVISED AND CONSIDERABLY ENLARGED BY THE 


AUTHOR AND 


ARTHUR SCHUSTER, Ph.D., F.RS., 


Professor of Applied 


With 


Mathematics in Owens College, 
Appendices and numerous Illustrations and Plates. 


MACMILLAN & CO., 


Victoria University. 
Medium 8vo, 21s. 


LONDON. 





SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 

LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price §s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. od., carriage patd. 


THE 


PORTFOLIO MAY BE HAD SEPARATELY, 


PRICE 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 2 


g, BEDFORD STREET, STRAND. 





THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


“hird Series. 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology; 
abits of animals; arrival and departure of migratory birds; occurrence of 
are birds ; distribution and mi igration of British fresh-water fish ; new or 
ire marine fish ; local aquaria ; 3ritish reptiles; British land and fresh- 
ater mollusca, with remarks on the haunts and habits of the species ; and 
ther matters of general interest to those who delight in natural history 
eports of the Linnean, Zoological, and Entomological Societies. Reviews 
f natural history books. Occasional translations from foreign soologica) 
yurnals o of important and interesting articles invarious branches of soology. 
here are Oecas sional woo odcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





On the 1st of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
N ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
‘Edited by Jonn T. CARRINGTON 
With the Assistance of 
FREDERICK Bonn, F.Z.S. | RICHARD SouTH. 
Epwarp A.Fitcu, F.L.S J. JENNER Weir, F.L.S 
F. Bu CHANAN Wuitr, M.D 
Contains Articles by we 








Bh esac: known Entomologists on all branches of the 

Hi nce; on Insects injurious or beneficial to Farm or Garden; Notes on 
abits, Life-Histories ; occurrence of Rarities » &c.; there are Monthly 
sts of Dupl licatesand Desiderata. 

_ Vooncut Ittustrations and occasional Litnoc RAPHED and CwRomo- 

sITHOG SRAPHED PLATES 


SIMPKIN, MARSHALL, & CO.., Stationers’ Hall Court 











THE ‘“ HANSA,” 


| Published since 1864 in Hamburg, is the only independent professional paper 


Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the | 


in Germany dedicated exclusively to Maritime Objects. 
Reviews, Rey Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. E very, second Sunday one Number in 
4to at least ; frequent supplements and « drawings. Subscription at any time ; 
preceding numbers of the year furnished subsequently. Price r2s. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 

ement for 3, 6, 12 months’ inse ertion. Jusiness Office: Aug. Meyer and 
mann, Hamburg, Alterwall, 28. Edited by W. von Freepen M.R, 
g, Alexander Street, 8. 


Essays, Critiques, 

























On the 1st of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 






Edited by James Britten, F.L.S., British Museum. 
| SONTENTS :—-O ial Articles rea leading Botanists.—Extracts, and 
| Ne >t ices of Books and Memoirs.—Articles in Journals,—Botanica i] News.— 
| Proceedir gs of Societies. 


Gegriinds 


Pr rice rs. 3@. Subscription for One Year, payable in advance, r2s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


DER NATURFORSCHER, 


blatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
XIX. Jahrgang. 














egeben \ von Dr. O. SCHUMANN? 
itat Tiibingen 

bers, 16s. per annum, or 18s. 6d. post free. 
Tiibingen : LAUPP. 


London and Edinburgh: WILLIAMS & NORGATE. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


ti No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour' Wil! burn any kind of fuel! Costs less to work than any other kind of engine. 


| Bailey's Hot-air Pump, C —, ready for work, to supply any quantity of Water up to 4000 Gallons 
laily, £32. Pamphlets and Particulars free. 
4 W. H. BAILEY & CO., dvpraviic Encineers, &c. Atpion Worrs, Satrorp, MANCHESTER. 
Pumping!Salt Vi Water at 
“ee Bay Hotel. 





‘hie a 
Mansion. 


Just Published, Crown 8vo, 2s. 6d. Cloth (post free). ROYAL DU B LI N Soci ETY. 
NOTES AnD FORMULZ FOR MINING | : 
STUDENTS. By J. H MERIVALE, M.A., Mem. of Council N.E.| TRANSACTIONS (New Series), Vol. III. 
©.,and Prof. of Mining in the Durham College of Science, | Recently Published. 
| Part 11.—ON NEW ZEALAND COLEOPTERA. With Descriptions 
of New Genera and Species. By DAVID SHARP, M.B 
Plates XII. and XIII. (November 1886.) Price 7s. 6d. 


| 
| 
| Part 12.—THE FOSSIL FISHES OF THE CHALK OF MOUNT 
LEBANON, IN SYRIA. By JAMES W. DAVIS, F.G.S, 
| 
| 





Newcastle. 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C 


JUST PUBLISHED. 


HANDY MAP OF THE MOON. 


Reproduced by the Platinotype Process from a large Drawing by T. R. | Part 13.—ON THE CAUSE OF IRIDESCENCE IN CLOUDS. By 
ME Ltor, Esq. It is mounted on card 15 X 13 inches, and has every pro- | 3, JOHNSTONE STONEY, M.A., D.Sc., F.R.S., a 
. ‘ wa } Vice-President R.D.S. (May 1887.) Price 1s. 
minent feature of the Moon’s surface accurately delineated, and an explana- | 


ory letterpress is pasted at the back of the card. PROCEEDINGS (New Series), Vol. V. 


F.L.S., &c Jates XIV. to XX XVIII. (April 1887), 


Price 13s. 6d. 








INVALUABLE TO ASTRONOMERS. | ParT 6, Price 2s. 6d. 
Price 35. 6d. Post Free 3s. 8d. a 
ar Ea Tp London: WILLIAMS & NORGATE. 
HORNE, THORNTHWAITE, & WOOD, eS SS aS TE 
Crown 8vo, 88 pp., Paper Cover, Price 2s. 6d. 
= a . a i 
OPFKtANs TO THR Gene, A CONSTRUCTIVE SUMMARY of the 
416 STRAND, W.C., HYPOTHESIS ARRIVED AT in “PRESENT RELIGION 
AND By SARA S. HENNELL. 
) 3) O., 1. 
E. G. WOOD, _ Le ndon: TRUBNE R&C Ludgate Hill. 
74 CHEAPSIDE, E.C. Now Ready, Fifth Edition, with 1178 Beapeciens, Crown vo, 58 
emesis & A MANUAL OF BOTANY, including the 
cue of ‘7 ocr S~ - Structure, Classification, Properties, Uses, and  Penctlons of Plants. Pe, 
Catalogue of Astronomical Telescopes, &c., Post Free. ROBERT BENTLEY, Professor of Botany in King’s College, L 


- — and to the Pharmaceutical Society. 
Now Ready di 8vo, wi u ‘ous ations, 18s, —e ‘ 
w Ready, Medium 8vo, with numerous Illustrations, 18s. London: J. & A. CHURCHILL, 11 New Burlington Street. 


AN INTRODUCTION TO THE FOWNES-WATTS’ CHEMISTRY. 
STUDY OF EMBRYOLOGY. PHYSICAL AND INORGANIC CHEM. 


_ is ISTRY. By HE NRY WATTS, B.A., F.R.S., Author of “A Dic- 
By A. ( ° HADDON M.A., M.R.I.A., tionary of Chemistry,’’ &c. With Coloured Plate of Spectra and rse¢ 
? P 


Wood Engravings, Crown 8vo, gs. 





Professor of Zoology in the Royal College of Science, Dublin. 
as : : f CHEMISTRY of CARBON COMPOUNDS; 
Lenten: CURABLE GRIEVE & Oth, Banter Sewn, Bese. or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S 
—s peta a ae Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of 
Jus t Published, Illustrated throughout, Price 7s. 6d. Chemistry in the Mason College, Birmingham. Second "Edition. With 


Engravings, Crown 8vo, tos. 
*,* These two volumes are based on the well-known Manual of the late 
Prof. Fownes, and form the Thirteenth Edition of that work. 
London: J. & A. CHURCHILL, 11 New Burlington Street. 


By Prof. W. E. AYRTON, F.R.S. aa we gp 
‘* The best existing text-book for first-year students of electrical engineer- | ELE MENTARY PRACTICAL ee pap ed 


ing. "—English Mechanic. esi V Ww. ) 

‘The student will find the book contains far more useful practical informa- I ees a aes St. poe we a se - om 
tion upon instruments used by practical men than any other work in this or * P m 
any other language.” —£/ectrician. Lendon: J. & A. CHURCHILL, 11 New Burlington Street. 


CASSELL & COMPANY (Limirep), Ludgate Hill, London - | BERKHAMPSTED SCHOOL, HERTS. 


eS Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 
a) Laboratory, heated swimming-bath, workshop, &c. £52 per annum.— 
& of, AP 
> AN L E ¥ | ee Address, Head-Master. , ; 


MINERALS AND STONE | 
Mathematical Instrument ‘ii Meets to H,M. Government,Council of | IMPLEMENTS 


India, Science and Art Department, Admiralty, &c. | 
Mathematical, Douaine, and Surveying Instruments | public to his large Series of to callthe attention of his Clients andthe 


E 
oF Seeey Sessptes, MINERALS AND STONE IMPLEMENTS, 























Of the Highest Quality and Finish, at the most Moderate Prices. —_ which single specimens can be selected. 
7, . | Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
Ulustrated Price List Post Free. N.B.—These Collections obtained the Prize Medal, 1862. 
ow: 3 S.. whe the Ray Be mer in the Seen Exhibition of ap for | GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION 
xcellence of Construction o athematical Instruments, and the only | 
y BRYCE-WRIGHT, 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- | . * : J 
matical Work. Silver Medal, Architects’ Exhibition, 1886. Mineralogist and Expert in Precious Stones, 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 204 REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE.” 


s @&@ 

WO sc cs eer aicevseec «oH © 
Half-yearly . 2. ee ee ee ee ee IG OG 
Quarterly. . 5+. oe ee ee 

To the United States, the Continent, &c. :— , 
s. . 

Vearly . 2. eee ee eee ee ee 2 30 
Half-yearly . 2. 6 6 ee ee ee eo oe WS 6 
Quarterly. 2.2 + eee eee eee e 8 

To India, China, and Japan :— , 
s. . 

ae oe ee en 
Half-yearly . 2... 2 ++ + + + ee + - 16 6 
Quarterly. 2... 2 ee eee ee es 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 
4 & 

One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Halfa Page,oraColumn...... a 
Whole Page. .....- .6 6 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C, 
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, , , 
Diary of Societies, 
LONDON. 

THURSDAY, June 23. 

Zoo.ocicaL Society, at 8.30.—Report on a Zoological Collection made by 
the Officers of H.M.S. Flying-Fish at Christmas Island, Indian Ocean: 
Dr. Giinther, F.R.S.—On a Point in the Structure of Myrmecobius: F. 
E. Beddard.—Studies in the Holothuridea; VI. Descriptions of New 
Species : Prof. F. Jeffrey Bell.—On the Fossil Teleostean Genus Rhaco- 
lepis : A. Smith-Woodward. 

ATHENZUM SOCIETY, at 8. 

SATURDAY, June 25. 

Puysicat Society, at 3.—Note on Magnetic Resistance: Prof. W. E. 
Ayrton, F.R.S., and Prof. J. Perry, F.R.S.—On Sounding Coils : Dr. W 
Stroud and J. Wertheimer.—On Comparing Capacities : E. C. Rimington. 
—On the Effects of Change of Temperature in Twisting or Untwisting 
Wires which have suffered Permanent Torsion ; Herbert Tomlinson.—On 
Permanent Magnet Ammeters and Voltmeterswith Invariable Sensibility : 
Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, F.R.S. 


MONDAY, June 27. 
Roya GEOGRAPHICAL SOCIETY, at 8.30. 





TUESDAY, June 28. 
ANTHROPOLOGICAL INSTITUTE, at 8.30. 
STATISTICAL SocIETY, at 4.—Anniversary. 
University CoLLecE Bro.ocicat Society, at 5.30.—Parasitism : B. Louis 
Abrahams. 


FRIDAY, Jvuty t. 
GEOLociIsTs’ ASSOCIATION, at 8. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 
The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 














Thespecial attentionof Land Agentsis directedtothe AGRICULTURIST ' 


soeae etthe best existing papers for Advertising Farmsto be Let and Estates 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. Annual Subscription, payable in advance, 145. 
L Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
ondon, E.C. Money Orders payable to C. and R. ANDERSON. 


THIS 


NGS TERS) accorce 


Is a'Certain Cure for all Disorders of the LIVER, STOMACI: 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 





| AMERICAN EXHIBITION 
| MINERALS 





. 
PROF. A. E. FOOTE, having been employed 
: 4 to make an exhibit of the Minerals of Pennsylvania 
| Zz a and America, has selected from his enormous 
| its stock of over 100 tons, 12 tons of the finest 
| Y//, ’ American Minerals ever seen in Europe. These 
| WN y he offers for Sale in the American Exhibi- 
| : tion, opposite the West Brompton entrance, at 
| . a Pavilion glittering with mica, and in cases 
adjoining. Among the extraordinary Specimens 
Truncated 1 are WULFENITE, VANADINITE, beautifully crystal- 
} famatenam) |zed Azurite and MALACHITE, some banded 
a and brilliantly polished ; Amazon Stones, Green 
WAVELLITE, VARISCITE, 3ROOKITE, Rutile 
ENICULATED paramorph after Brookite, PERrorskiTE, HyDROTITANITE, 
APATITE, Titanite, &c., &c. 
Send for 1oo page Illustrated Catalogue, 6¢., or free to Customers or 
those requesting it on headed paper. 
See our Collections from 4s. to £100. 


| SCIENTIFIC BOOKS. 


From over 75,000 vols. has rbeen selected the best Collection of American 
3 zical Surveys and Scientific Works ever seen in Europe. Catal: gues 
of Scientific Books free. Please mention what branch of science you are 
interested in. 


SN 


Broo&ktte, 





€ 





7e€0 





Wanted—Minerals and Scientific Books in any quantity. 
| SECOND EDITION. 
| GRIFFIN’S 


‘CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


| 
| A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 








|VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 


The British Medical Journal says:—‘‘‘Van Houten’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 











TO SCIENCE CLASSES AND SCHOOLS. — 
MOORE BROTHERS have been placed 


upon the list of Traders from whom Specimens may be 
purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 


PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 


OSTEOLOGISTS, DISARTICULATORS, ETC., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 
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MESSRS. MACMILLAN & GO0.°S SCIENTIFIC WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Natures By THOMAS HENRY HUXLEY, F.R.S. With numer 
ous Illustrations, and Coloured Plates. New and Cheaper Edition 
Crown 8vo. 6s. 

TEXT-BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F. R. S., Director-General of the Geological Survey of Great 
Britain and 1 Ireland, and Director of the Museum of Practical Ge y 
London, formerly Murchison Professor of Ge ology and Mineralog 
University of Edinburgh, &c. With numerous Illustrations. 
Edition. Fifth Thousand. Revisedand Enlarged. 8vo. 28s 

CLASS-BOOK OF GEOLOGY By the 

Author. With upwards of 200 New Tilustrations, Crown 8vo. 


PHYSICAL G EOGRAPHY, ELEMENT ARY 


LESSONS IN. By the same Author. With numerous Illustrations 


Fcap. 8vo. 4s.6d. (Questions, 1s. 6d. 
PRIMER OF PHYSICAL GEOGRAPHY. By 
ri Beene Wit! 


Aut tho or. — numerous II]lustrations. 
e Prini 


OU TL INES “OF ‘FIELD GEOL OGY. By 
hor. With numerous Illustrations. Crown S8vo. 3s. ¢ 
PRIME R OF GEOLOGY. By the same yor 
With numerous Illustrations. New Edition. 18mo. 1s. 
B tence Printer. 
By 1. ARTHUR R 


A TREATISE ON ORE DEPOSITS, 






same 








“the 









PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., A ien El 
l’Ecole des Mines, I ; Author of * A Manual of Met: allurgy, 1 
Mining and Metallurgy of Gold and Silver,’ &c. With numerous 


Illustrations. 


ovo. 


meee 


A NEW GEOGRAPHICAL SERIES. 

Edited by ARCHIBALD Gerk1E, F.R.S., Director-General of th 
Geological Survey of the U nited Kingdom. 

VOL. THE TEACHING OF GEOGRAPHY. 


A Sasa “ Hand-b ok for the use of Teachers. By ARCHIB ALD 
Virec 









GEIKIE, Psi tor-General of the Geological Survey of the 
United Kingdom, and Direct r of the Museum of Pre 1 Geology, 
Jermyn Street, Lond n; fo rmerly Murchison Professor of Geology and 





of Edinburgh. Cr. 8vo. 
G EOGRAPHY. 


F.R.S New Edi 


Mineralogy in the University 
CLASS-BOOK oF 
CLARKE, F.G.S., 


ition, with 
l -d Nh F a5 
loured | cap. 8vo, 


4 ° 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 39. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEORGE 
GROVE, D.C.L. With Illustrations. ience Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. _ Trans- 


lated from the German of Dr. HEINRICH KIEPERT. Crown 


TORY. 
OF 


By Cc B. 


Eighteen 


r8mo. 1s. [S¢ 
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HIS 
SHORT HISTORY THE ENGLISH 





PEOPLE. By JOHN RIC H ARD GREEN, M A., LL.D., late 
poe Fell w of Jesus College, Oxford. Wi ith Coloured M " 
G logical T: 1 bles, and Chronological Annals. Cr wn 





yusan 


ANALYSIS OF ENGLISH HISTORY, 


” 


based on 





Green’s ‘‘Short History of the English People. hs de * TAIT, 
M A., Assistant Master, Clifton College. Crown 8 e . 
GENERAL SKETCH OF EUROPE: AN HIS- 
TORY. 7. EDW ARD A. FREEMAN, D.C.L. New Edition 
revised ar larged, with Chronological Table, Maps, and Index 





7, 


niroRy” ¢ 


OF ENGLA By EpITH THOMP- 











SON. New Edition, revised and en ed, with M m¢ 6d 
A HISTORY OF ENGL AND FOR BEGINN NERS. 
ee 2 RSs, nang f ‘A Short History of Natural 
n With Maps. } 
OU R- NATIONAL INSTI’ TU TIONS. A Short 
etch r: wr Schools. By ANNA BUCKLAND. 18mo. 
THE Vv ICTORIAN HALF - CENTUR y. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redcly 4 
* Cameos from lish History,”’ ‘‘ A History of Fran se,” &e. 
new Portrait of the Queer Crown 8vo, paper, 15s. 3; cl 


MACMILL AN & 


AGRICULTURAL. 


POLITICAL ECONOMY. 


THE PRINCIPLES OF POLITICAL . -CONO tees 
By Professor HENRY SIDGWICK, M.A., 
fessor of Moral Philosophy in the Universi sity 
of ‘* The Methods of Ethics.” 

A MANUAL OF 
Rig cht Hon. 






LL.D., 
of C ‘amt rid 





8vo. 


HENRY FAWCETT, F. ."™ 
“ *StateS _ smand the N i atic 
a a . Crown 8vo. : 
OL IT IC, AL E “CONOMY. By Francis A. WALKER 


M.A., Ph.D., ~ — of ‘* Money,” ‘‘ Money in its Relation to Tra 


&c. 8vo. 10s. 

A BRIEF “TEXT- BOOK OF 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., 
**Money,”’ ‘* Money in its Relation to Trade,” &c. Crown 8 


POLITICAL ECONOMY FOR BEGINNERS, 8B; 
_— Pa AWCETT. New Edition. With Questions, &c. Feap. 8yo 


THE “ECONOMICS OF INDUSTRY. By Pro- 
fessor, A. MARSHALL and MARY P. MARSHALL. Feap. 


P RIME R OF POLITICAL E gos By W 


STANLEY JEVONS, LL.D., M.A., F.R.S. New Editi 
1S. (Science Pri 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF E THICS. By 
HENRY SIDGWICK, M.A., TI 
8vo, 14s. A Supplement to the Secor nd ais ~ 

ec, Additions and Alterations in the Thi rd Ex litior 
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fe ENGLISH aes -. By HENRY SIDGWICK, M.A 
D., &c. Croewn8vo. 3 phate 
THE ELEMENTS Or THE PSYCHOLOGY OF 
COGNITION. B Rev. ROBERT JARDINE, B.D., D.Sc 
(Edin.), Ex — bey: ponents al _ amb ly’s College, Calcutt 
Second } € 


By “the | t 


Second Edi 


ved. 
3S IN DE DUCTIV E LOG IC. 
.D., M.A., F.R.S 


STUDI 
STANLEY JEVONS, LI 
phen 6s 


LESSONS IN LOGIC, INDUCTIVE 








DUCTIVE. By W. STANLEY JEVONS, sagt M.A., F.RS 
New Edition With numerous Illustrations. F¢ 
TEXT-BOOK OF DEDUCTIVE “LOG IC Ft 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lor 
Ec vag ), Professor of Logic and Philosophy, Presidency Collegé 
Second Edition. Globe8vo. 4s. 6d. 
PRIMER OF LOGIC. By W. STANLEY JEvoNs, 


LL.D., M.A., F.R.S. New Edition. 18mo. rs. ; 

CRIT 1QU E OF PURE. RE ASON. By ImMMANU! 
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MESSRS, MACMILLAN & GO.’ SCIENTIFIC WORKS, 





NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED D: ANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. 21s. 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR STEWART, F.R.S., and W. W. HAL- 
DANE GE a B.Sc. Crown 8vo. 

Me ol. IL—GE AL PHYSICAL PROCESSES. 6s. 
Vol Oe ECTRICITY AND MAGNETISM. 7s. 6d. 
_TIL—OPLriIcs, HEAT, AND SOUND [/n preparation, 






A School Course of Practical Physics. By 
the same Authors 

Part. ELECTRICITY AND MAGNETISM. Un the press. 

Physics, Elementary Lessons in. By Pro- 


F.R.S. New Edition. With numer- 


4s. 6d. (Questions on, 2s. 
By the same Author. 
New Edition, with Questions. 


Science Primers. 


fessor BALFOUR STEWART, 
ous Illustrations. Fcap, 8vo. 
Primer of Physics. 


With numerous Illustrations. 18mo. 


1S. 2 
On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fello w of be mbroke College, and Lucasian Pro- 


fessor of Mathe natics in the University of Cambridge. First Course. 
On THE Nature or Licut.—Second Course. ON LicuT AS A 
Means OF INVESTIGATION.—Third Course. 
Errects or Licht. Crown 8vo. 2s. 6d. each. : j 
Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSC! JE, LL. D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Vict ria : University, "Manchester. Fourth Edition, revised and 
sly enlarged by the Author and by ARTHUR SCHUSTE R, 





ynsideral 
F. R. S., Ph.D., Profess r of Applied Mathematics in the Owens College, 
ria Universit y. With Appendices, numerous Illustrations, and 
Pla ates. Medium 8vo. ars 


By R. Clausius. 


M.A., late Fellow of Trinity 


Mechanical Theory of Heat. 
Translated by WALTER R. BROWNE, 
College, By widge. Crown 8vo. tos. 6d. 

Heat. By P. G. Tait, M. A. Sec. R.S.E., for- 
merly Fellow of St. Peter’s College, Car aan dge, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 


Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crrown 8vo. 75. 6d. 

Natural Philosophy for Beginners. By lI. 
TODHUN'TER, M.A., F.R.S._ Kcap. 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part II.— 
Sound, Light,and Heat. 3s. 6d. 


Electrostatics and Magnetism, Reprints of 





Papers on. _By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E llow of St. Peter’s College, Caml ridge, and Professor of 
Natural bhi ik 9 in the University of Glasgow. Second Edition. 





Medium 8vo. 18 
Electricity and Magnetism. By Professor 
SILV oy S a acre With numerous Illustrations. Fcap. 


ia 
Electricity and Magnetism, Absolute Mea- 
REME y bbe IN. yA P ANDREW GRAY, M.A., 


F. R. 5.5. t8vo. 35. 6d. 
Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 
Heat and Electricity, A Collection of Ex- 
By H. H. TURNER, B A., Fellow of Trinity College, 
ge. Crown S8vo. 2s. 6a. 
By J. 


mer malay 
“An Elementary Treatise on. 
Y, C.E., Pro »fessor of Engineering in the Imperial College of 


rofessor 


Steam, 
PERI 








Engir ng, Yedo. With Illustrations, Numerical Examples, and 
Exercise Feap. 8vo. 4s. 6d. 

Sound, Elementary Lessons on. By Dr. 
W.H.STONE, With Illustrations. Fcap. 8vo. 35. 6d. 

Units and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
Philoso phy, Queen's Colleg ge, Belfast. Second Edition. Globe 8vo. 


Applied Mechanics : An Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Civil E ngineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 


MACMILLAN & 


On THE BENEFICIAL | 


NATURAL PHILOSOPHY— Continued. 
The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 


and Edited by Professor A. B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ars. 

The Mechanics of Machinery. By A. B. 
W. KENNEDY, M_Inst.C.E., Professor of Engineering and 
Mechanical Technology in University College, London. With 


numerous Illustrations. Crown 8vo. 12s. 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C.1 
Globe 8vo. 2s. 6d. 

Chemical Arithmetic. With 1200 Examples. 
By the same Author. Second Edition. Globe 8vo. 4s. 6d. 

Physical Arithmetic. By Alexander Mac- 


FARI ANE, D.Sc., Professor of Physics in the University of Texas, 
o 1e Examir ier in Mathematics in the University of Edinburgh 


~ ASTRONOMY. 
Popular Astronomy. By S. Newcomb,LL.D., 


Professor U.S. Naval Observatory. With 112 Illustrations and 5 Map 
of the Stars. Second Edition, revised. 8vo, 18s. 


Popular Astronomy. By Sir G. B. Airy, 





K.C.B,, F.R.S., late Astronomer-Royal. With numerous Illustrations 
Fecap. 8vo. 4s. 6d. 
Astronomy, Elementary Lessons in, By 


J. NORMAN LOCKYER, F.R.S. New Edition. With numerot 
Illustrations. Fcap. 8vo. 5s. 6d. (Questions on, 1s. 6¢.) 

The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S. With Illustrations. Demy 8vo. 145. 

Primer of Astronomy. pa sorman 
LOCKYE R, F.R.S. With numerous Illustrations. New Edition. 


18mo. 15. M Science Pri 
CHEMISTRY, 

Inorganic and Organic Chemistry. A Com- 
elute Treatise on Soasunae and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S 
With numerous Illustrations. Medium 8vo. 

Vols. I. and Il.—INORGANIC CHEMISTRY. 
Vol. a Non-Metallic Elements. 2rs. Vol. II. 
Vol. Il. Part Il.—Metals. 18 
Vol. TIL.—ORG ANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, 
istry. With numerous Illus trations. Medium 8vo. 
2ts.each. Part III., 18s. : 

Eleinents of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard Unive rsity. Fourth Editi m. Royal 8vo, 21s. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR- 
LEMMER, F.R.S., Professor of Chemistry in the Victoria University 
the Owens College ‘Manchester. With Illustrations. 8v 45. 

The Elements of Thermal Chemistry. By 
M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prelector of 
Chemistry in Gonville and Caius ss ‘Cambridge ; Assisted by 
DAVID MUIR WILSON. 8vo. ras. 

The Study of Chemistry, ‘an introduction 
TO. By IRA REMSEN, Professorof Chemistry in the Johns Hop! 
University. Crown 8vo. 6s. 6d. 

Compounds of Carbon; 
mistry, an Introduction to the Study of 
of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s.6d.__ 

Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOE, F.R.S. New Edition. With numerous 
Illustrations. Fcap. 8vo. 4s. 6d. Problems adapted to the same 
by Professor THORPE. With Key. 18mo. 2s. 

Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES. With Preface by Sir HENRY E. 
ROSCOE, F.R.S New Edition. With numerous Illustration 
Fcap. 8vo. 2s. 6d. 

Questions on Chemistry. A Series of Pro- 
blems and Exercises in Inorganic and Organic Chemistry. By F 
JONES, F.R.S.E., F.C.S. Feap. 8vo. 3s. 

Primer of Chemistry. By Sir Henry = 
ROSCOE, F.R.S. With numerous Illustrations. New Editicn 
With Questio ms. 18mo. 15, [Science Pri ri 

Chemical Theory, Experimental Proofs of, 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap 
8vo. 2s. 6d. 


CO., LONDON. 
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Gives a | results than any other for 
of Lantern Polariscope, 2 
For Particulars of POLARISCOPEs 
and MICRO-POLARISCOPES ¢, 
Screen Projection, LANTERN yy. 
CROSCOPES, OPTICAL and ELFr. 
fF TRICL ANTE RNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 
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[By Appointment to the Royal Institution of Great Britain,) 
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= > = W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
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= === Ze LEWIS WRIGHT'S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 


PEREKEN, SON, —-_ wD RAYMENT, 
(LEJEUNE "AND PERKEN), 
EMANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES 
tor HATTON GARDEN, LONDON, E.C. 


"Printed by Ricuarp Cray anp Sons, at 7 and 8 Bread Street | Hill, , Queen Victoria Street, in the City of L ondon, and ‘Published | by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, June 23, 1887. : 
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RR. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


L Bi. a. 





PRICES, 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 O 


Stand, with r-in. and 4-in. 
Object-glasses... ... .. 39 3 O 
Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
eee 
Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 








Now Ready, Vol. VIII., Part I. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
—- ‘ ewelt mente H. P. BOWDITCH, of Boston 

> ae TIN, F.R.S., Balti ;: : 
WOOD, of Philaiclphee , F.R.S., of Baltimore; Prof. H. C. 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 


A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


te measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 


m. snotnumnene is more sensitive than any arrangement of Thermopile 
aivanometer, and is very rapid and dead beat in its action, 


Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Company i : i : 
of which is ee wr Agents for the Microscopes of Zeiss, a supply 























This excellent instrument is made entirely of brass and gun-metal, and is 
exquisitely finished; it has a fine screw adjustment and three achromatic 
powers of beautiful defining quality, and is furnished with a large stage con- 
denser for illuminating opaque objects, the whole being fitted up in a polished 


Mahogany Cabinet. Price £2 15s. ; or packed in case free, £2 175. 6d. 
New lilustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


UNSHINE RECORDER. 
PRICE £3 Ios., 
With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScienTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Illustrated Description 
Post Free. 


















NEGRETTI & ZAMBRA’S 
Large Illustrated 
atalogue, 

600 Pages, 1200 
Engravings, Price 

5s. 

Silver Medal 
awarded 
Inventions 
Exhibition, 1885. 

Telephone No. 6583. Telegraphic Address: Negretti, London. 
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ROYAL COLLEGE OF SURGEONS 
OF ENGLAND. 


The Office of LIBRARIAN of the COLLEGE having become vacant, 
the Council invite Candidates specially educated for such an Appointment, 
to transmit to the SecreTary of the College, on or before SATURDAY 
July 2 next, their applications, accompanied by a statement of their 
qualifications. 

Particulars relating to the Appointment may be obtained on application to 
the SECRETARY. 

EDWARD TRIMMER, Secretary. 


June 22, 1887. 


SWINEY LECTURESHIP on GEOLOGY. 


The TRUSTEES of the BRITISH MUSEUM are about to appoint a 
Lecturer on this F oundation. 

Candidates must have taken the degree of Doctor of Medicine at the 
University of Edinburgh. The office is “tenable for three years. The stipend 
is £150 a year, out of which all charges incurred for the delivery of the Lec- 
tures (twelve in number annually) are to be defrayed. 

Applications are to be made to the Director of the British Museum 
(Natural History), Cromwell Road, London, S.W., from whom further 
information respecting the appointment may be obtained. 

W. H. FLOWER, Director. 
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June 27, 


OPEN SCHOLARSHIPS in NATURAL 
SCIENCE of the value of 125 Guineas and £60 are awarded annually 
in OCTOBER at St. Thomas’s Hospital Medical School, Albert 
Embankment, S. E. 

For particulars apply to Mr. G. RENDLE, Medical Secretary. 
W. M. ORD, Dean. 


UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL PROFESSORSHIP. 


The Council invite Applications for the Chair of Chemistry. Salary, 
4250, with a share of the Students’ Fees. Applications, with Testimonials, 
to be sent not later than July 6. Further a may be obtai 
application to ALFRED E, STOCK, Reg 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a pues Education, which will fit 
boys for either Professional or Commercial life. Most careful atte ntion is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the highe 





























classes. Each pupil will receive careful attention, espec b- 
jects wherein he is weak. Noi injurious cramming encouraged urse 
of Instruction includes all the subjects required at the vario wublic 
examinations. The Principal has had many ye ars’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 


moderate. —For P rospec tus and Parti iculars, app ly to the Pri> CIPAL 


AGRICULTURAL COLLEGIATE | 
SCHOOL, 
EAST GRINSTEAD, SUSSEX, 


For Sons of Gen tlemen, from seven years of age. The Course of Stu dies 


or Instruction is designed to prepare boys to occupy the positions ¢ f Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides al 
instruction in the practice and science of “Agric ulture and Estate Manags 


ment, Management of Live Stock, Dairy Farming, Agricultural Chemis try, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superio »r education. 
A Staff of Masters selected for their qualifications as Scholars 1 their 










tried ability as Teachers. A Boarding Department carefully supe ed and 

excellently appointed ; its diet liberal, and all arr nents calculated to 

develop gentlem anly habits, and to produce feelin self-re spect. | 
The strictest attention to the moral and relig rious training of Pupils. Fees 


most moderate. References of high character to Parents of Pupils. 
Prospectus and all particulars on application to the PRINCIPAL. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 


RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 


NEw SERIES OF Rocks. MIcROscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 

Opposite Norfolk Street. 


| Glass-capped Boxes from One Shilling per dozen. 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 

THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGHAM, 
Who last week sent to his Subscriters Daphnia mucronata, with sketch and 
description. He also sent out Lophopus crystallinus, Fredericella sultans. 
Alcyonella fungosa, Paludicella Ehrenbergi, Cordylophora lacustri 
certa ringens, Melicerta conifera, Brachionus rubens, Leptodora hy 
Hyalodaphnia Kahlbergensis, Rivularia, Nostoc, Volvox globato 
Hydra, Amceba, Vorticella, Crayfish, and other Specimens for (Hist 
and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T, RB 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 13., 
or Twelve Tubes for ios. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT, 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Ground 

Purchasers should see that they are not deceived by fraudulent imita 
ions 

Price 1s. per bottle, with full instructions for use, from most Opticians 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. 


Vol. XX1L—New Series, Vol. 1., Part IV., ju LY 1887, complet eting the 


Volume, Price 6s. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
TURNER, and McKENDRICK. 
Contents. 


By R. Ww. Shufeldt, 
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2. Apparatus for Determining Angle of Torsion of Humeru By Dr. 
Matthews. 

3 Cervical Ribs and Absence of Anterior Arch of Atlas. By T. Dwight 
M.D. (Plate XII.) 

4. Misplaced Kidney, with U ndescended Testicle. By R. Howden, M.B. 

5. Senses of Savages. By ade-Surgeon W. Curran. 

6. A Tumour occurring in Eighth Month Fetus. By J. Oliver, M of 

7. Variations in Nerve-Supply of Lumbrical Muscles. By H. St. J. 
M.B. (Plate XIII.) 

8. Causation of Variations and Con genital Abnormalities in Hum 
Skelet on. By W. A. Lane, 

. Limb Plexuses of Mammals. By A. M. Paterson, M.D. (Plate XIV 

10, Development and Transition of Testis. By C. B. Lockw a F.R.C 
(Plate XV.) 

rr. Two Rare Tumours connected with Teeth: I. Odontome Radiculair 
II. Dentigerous Cyst. By B. C. A. Windle, M.D., and J. H 
L..D.8.1. 

12. ae ons al Condition of Axolotl. By J. B. Sutton, F. R.C.S. 

13. Endothelium of Small Cerebral ee oe _By C. Handfiel i: s, M.I 

14. Coraco-Clavicular Sternal Muscle. By W. A. Lane, M.S. 

15. Abnormal Muscle of Hand. By W. a-buthn otfLane, M.S. 

16. Notices of New Books. 

17. Anatomical Society of Great Britain and Ireland. 
Index to Vol. XXI. 

WILLIAMS & NORGATE, 14 Henrietta Street, Covent Gar 


L dir 


London ; and 20 South Frederick Street, 


NATURALISTS’ 
GLASS-CAPPED BOXES. 
Museums and Private Collectors supplied with Round and Rectang 


About 70 different siz 
for ( 





A cheap Glazed Box, 14 inches a ro in iches, 
Shilling. Samples Post Free, T lI 


THOMAS OD. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


always in Stock. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
TYPICAL COLLECTIONS 
LECTURERS, MUSEUMS, &c. EVERY 
PRACTICAL WORK. ROCK SPECIMENS 
TIONS FOR MICROSCOPIC EXAMINATION. 
STOCK AND GREATEST VARIETY IN LONDON. 

NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Als 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatv 
Collections, Hammers, and Microscopic Sections of R« ycks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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MURRAY'S HAND-BOOK DICTIONARY : 


16mo. 6s. 


GERMAN. A small oblong volume, bound in leather. 
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MR. MURRAY’S 





HAND-BOOKS. 


EnGLisH, FrRENcH, and 


*,* This work contains a large number of colloquial words and expressions, especially adapted to the requirements of travellers, 
and not included in ordinary Dictionaries. 


TRAVEL TALK: 


35. 6d. 
ENGLISH. 
LONDON AS IT IS. Maps and Plans. 16mo. 
35. 62. 


ENVIRONS OF LONDON, including a Circuit 20 
Miles round the Metropolis. 2 Parts. 215. 

tENGLAND AND WALES. Arranged Alphabet- 
ically, Map. 

EASTERN COUNTIES—Nor rotk, Surro.K, CAam- 
BRIDGESHIRE, AND ESSEX. Map and Plans. Post 
8vo, 125. 

KENT. Map and Plans. 


Post 8vo. 7s. 6d. 


SUSSEX. Mapand Plan. Post 8vo. 6s. 
+SURREY, HANTS, AND THE ISLE OF 
WIGHT. Maps and Plans. Post 8vo. 


BERKS, BUCKS, AND OXON. 
Post 8vo. 9s. 

a si DORSET, AND SOMERSET. Map. Post 
vo. I285. 

+DEVON. Maps and Plans. 

CORNWALI. Maps. Post 8vo. 6s. 

GLOUCESTER, HEREFORD, and WORCESTER. 
Map and Plans. Post 8vo. 9s. 

NORTH WALES. Map. Post 8vo. 7s. 

SOUTH WALES. Map. Post 8vo. 7s. 


Map and Plans. 


NORTHAMPTONSHIRE AND RUTLAND. 
Maps. Post 8vo. 7s. 60. 

+DERBY, NOTTS, LEICESTER, AND STAF.- 
FORD. Map. Post 8vo. 

SHROPSHIRE AND CHESHIRE. Maps and 
Plans. Post 8vo. 6s. 

LANCASHIRE. Maps and Plans. 7s. 6d. 


YORKSHIRE. Map and Plans. 12s. 


+ DURHAM AND NORTHUMBERLAND. Map. 
Post 8vo. 9s. 





SCOTLAND. 
IRELAND 


Maps and Plans. 9s. 
Maps and Plans. ros. 


ENGLISH CATHEDRALS. With 420 Illustrations. 
Crown 8vo. 
NORTHERN DIVISION. 2 vols. ars. 
t SOUTHERN DIVISION. 2vols. 36s. 
EASTERN DIVISION. ars. 
WESTERN DIVISION. 16s. 
WELSH. 15s. 
ST. PAUL’S. tos. 6d. 
ST. ALBANS. | 6s. 


Encuisu, FrencH, GERMAN, and ITALIAN. 


16mo. 


FOREIGN. 


HOLLAND AND BELGIUM. Map. 6s. 

THE RHINE and NORTH GERMANY. Map 
and Plans. Post 8vo. 10s. 

SOUTH GERMANY. Maps and Plans. tos. 

SWITZERLAND, Savoy and PrEpMoNT, the ITALIAN 


LAKES, DAUPHINE, &c. Maps and Plans. In Twe 
Parts. Post 8vo. 10s. 


FRANCE, Part I.: NorMANDy, BRITTANY, Tov- 
RAINE, LIMOUSIN, the PYRENEES, &c. Maps 
and Plans. Post 8vo. 7s. 6d. 

FRANCE, Part II.: CENTRAL FRANCE, the 
FRENCH ALPS, ALSACE, LORRAINE, &c. Maps 
and Plans. Post 8vo. 7s. 6d. 

PARIS AND ITS ENVIRONS. Maps and Plans. 
16mo. 35. 6d. 

THE MEDITERRANEAN. Maps and Plans. Post 
8vo. 208. 

ALGERIA AND TUNIS. Maps and Plans. ros. 

+SPAIN. Maps and Plans. Post 8vo. 

+ PORTUGAL. Map and Plan. 

NORTH ITALY, THE RIVIERA, VENICE, &c. 
Maps and Plans. Post 8vo. 105, 

CENTRAL ITALY AND FLORENCE. Maps 
and Plans. Post 8vo. 10s. 

+ROME AND ITS ENVIRONS. Maps and 
Plans. Post 8vo. 


SOUTH ITALY AND NAPLES. Maps and Plans. 


Post 8vo. Ios. 
+ EGYPT. Maps and Plans. Post 8vo. 
GREECE. In Two Parts. Maps, Plans, and Views. 


Post 8vo. 245. 
TURKEY IN ASIA. Maps and Plans. 15s. 


DENMARK. Maps and Plans. Post 8vo. 6s. 
SWEDEN. Maps and Plan. Post 8vo. 6s. 
NORWAY. Maps and Plans. Post 8vo. 9s. 

+ RUSSIA. Maps and Plans. Post 8vo. 
BOMBAY. Map and Plans. Post 8vo. 15s. 


MADRAS. Maps and Plans. Post 8vo. 15s. 
BENGAL and BRITISH BURMAH. Maps and 


Plans. Post 8vo. 20s. 
PUNJAB, WESTERN RAJPUTANA, KASHMER, 
SINDH, &c. Map. Post 8vo. 15s. 


HOLY LAND. Maps and Plans. 20s. 


*,* MAP OF PALESTINE. Ina Case. 125. 


+ New Editions in the press. 


JOHN MURRAY, pears Street. 
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The Scottish Provident Institution. 


Edinburgh—6 St. Andrew Square. 


The 49th ANNUAL MEETING was held at Ep1npurGu, on March 30, 1887. 


London Office—17 King William Street, E.C. 


Sir ALEXANDER Krn1.0cu, of Gilmerton, Bart., in the Chair. 


The Directors reported a continuance of the even course of - re! which has hitherto attended the Institution 


£1,020,1 


New AssuRANCES completed... 


£745,475. 


ToTAL INCOME... 


(Expenses, 9 per c cent. of oe ag and 6 per cent. of Income <¥ 
The REALISED Funps (increased in the year by £341,247) were £5,728,162. 


Only two Offices in the Kingdom, both older, have as large a Fund. 
THIS INSTITUTION comsBines THE ADVANTAGES OF MuTUAL ASSURANCE WITH MODERATE PREMIUMS. 


The Premiums are so moderate that an Assurance of £12 


elsewhere assure (with Profits) £1000 only—the difference being equivalent to an immediate Bonus of 20 to 2 


The Whole Profits go to the Policyholders, on a system at once safe and equitable—no share ‘aaa given to those by whose early death 
in addition, the 


loss. The effect of reserving the surplus for the survivors has been that, 
60 to 70 per cent. and upwards, 
EXAMPLES OF PREMIUMS FOR 


or £1250 may generally be secured fror m the first for the yearly payment which woulg 


5 per cent. 





here is g 
earlier Policies have been increased by reversionary bonuses f 


ASSURANCE OF £100 AT DEa’ rH—WITH Prorits. 








tion Payable “Limited to_ ac Payable Limited to ee “Payable Limited to 
— during Life. 21 Payments. i i during Life. 21 Payments. — during Life. 21 Payments. 
— . ; . { 
2 41 18 o 42 12 6 35 42 O10 43 0 2 45 43 59 43 17 6 
30 2 3: & 2 15 4 4° 2 ™%4 9 a Be 50 4 SS 4 mw 2 
* Thus, a person of: 30 may secure Ke 00 at death by a yearly payment, during life, of £20 15s. This Premium would generally elsewhere secure £800 on} 
instead of £1000. Or he may secure the same sum of £1000 fora Premium of £27 13s. 4d., limited to twenty-one yearly payments, being thus relieved 


of payment before he has passed the prime of life. 





Full Copies of the Report, with Tass of RatEs, may be had on application. 


J. MUIR LEITCH, London Secretary. 


JAMES WATSON, Manager. 











Just Published, Third Edition, Imperial 16mo, 8s. 6d. 


THE TRIBES ON MY FRONTIER. An 
Indian Naturalist’s Foreign Policy. By “EHA."’ With 50 IIlustra- 
tions by F. C. Macrae. 

**A pleasantly-written book about the insects and other torments which 
make Anglo-Indian life unpleasant.””—Graphic. 
‘A delightful book, irresistibly funny in description and illustration, but 
full ot genuine science too.” —Anowledge. 


Imperial 16mo, 300 IIlustrations, 12s. 6d. 


A HAND-BOOK OF THE FERNS OF 
INDIA, CEYLON, AND MALAYA. Py Colonel R. H. BEDDOME, 
late Conservator of Forests, India 

«The figures < are among the clearest and best illustrations of ferns that we 
remember.’ Westminst ter Rez ew 
“This is a good book, being of a useful and trust worthy character.” — 

Garde ner’s Chronicle. 

* The great amount of care observed in its compilation makes it a most | 
valuable work of reference.”—Garden. 







Imperial 16mo, with 170 Illustrations, r2s. 6d. 


A NATURAL HISTORY OF THE MAM- 
MALIA OF INDIA. By R. A. STERNDALE, F.R.GS., F.G.S 
&c., Author of *‘ Seonee,”’ ‘‘ Denizens of the Jungles,’’ &c. 

“The very model of what a popular natural history should be.’”’— 

Knowledge. 

‘“* Full of accurate observation brightly told.”—Saturday Re 
** The book will no doubt be specially useful to the sportsman.” — 7imes. 


W. THACKER & CO., 87 Newgate Street, London. 


SUMMER GLASGOW AND THE 
rN 








ew 





HIGHLANDS. 
(Royal route vid Crinan and 
Caledonian Canals.) 


TOURS 





Royal Mail Steamer “ COLUMBA” or “IONA” from | 


GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m., 
in connection with Express Trains from London and the 


South, convey- 
ne pence IN| SCOTLAND 
for Oban, Fort 
William, "Inverness, Lochawe, Skye, Gairloch, Staffa, 


Iona, Glencoe, Islay, Stornoway, &c. Official Guide, " 

Illustrated, 6d. and Is. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free from the owner, 


DAVID MACBRAYNE, 119 HOPE STREET, GLASGOW. 





CLARENDON PRESS BOTANICAL WORKS. 


COMPARATIVE ANATOMY OF THE 
VEGETATIVE ORGANS OF THE PHANEROGAMS AND 
FERNS. By Dr. A. DE BARY, Professor in the University of 





Strassburg. Translated and Annotated by F. O. Bower, M.A. 
F.L.S., and D. Scott, M.A., Ph.D., F.L.S. With 241 
Woodcuts and an Index. Royal 8vo, half-morocco, 22s. 6d. 


“Deserves enthusiastic praise from all competent botanists.”— 


Atheneum. 


OUTLINES OF CLASSIFICATION AND 
SPE CIAL MORPHOLOGY OF PLANTS. A New Editio 
Sachs’s ** Text-book of Botany,” Book If. By Dr. K. GOEE 
Rostock. Translated by H. E. F. Garnsey, M.A., and Rev 
I. Bav.ey Batrour, M.A., F.R.S., Professor of Botany, Oxford. 
407 Woodcuts. Royal 8vo, half-morocco, ats. 

“The appearance of this book marks the most important addition to our 
morphologic al literature since 1875.”—Nature. 
‘As a clear, succinct, and scholarly abstract of all that is known up t 
date as to the morphology of plants from the lowest to the highest it wil 
hold its own for several years to come.”’—Academy. 


aes enee ON THE PHYSIOLOGY OF 
PLANTS. By JULIUS VONSACHS. Translated by H. Marsu 
Warp, M.A., F.L.S., Fellow of Christ’s College, C. 1 
Professor of Botany, R.LE. College, Cooper’s Hill. 
cuts. Royal 8vo, half-morocco, £1 11s. 6d. 
*,* These three works are intended by Prof. J. von Sacus to supersede his 
‘Text-book of Bot any,”’ the second edition of the authorized E 
translation of which was published in 1882, and which it is not proposed ¢ 
reprint. 


COMPARATIVE MORPHOLOGY AND 
BIOLOGY OF FUNGI, MYCETOZOA, AND BACTERIA. By 
A. DE BARY, Professor in the University of Strassburg. Aut 1 
English Translation by H. E. F. Garnsey, M.A., Revised by I. B 
Bacrour, M.A., M.D., F.R.S., Professor of Botany, Oxford 

198 Woodcuts. Royal 8vo, half-m rocco, 22s. 6d. 
[Just publish 


TRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E.C. 
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London: HEN 


—— Ready, Medium 8vo, with numerous Illustrations, 18s. 


AN INTRODUCTION TO THE 
STUDY OF EMBRYOLOGY. 


By A. C. HADDON, M.A., M.R.I.A., 
Professor of Zoology in the Royal College of Science, Du 
London: CHARLES GRIFFIN & CO., 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 


FOR THE NURSERY, THE SICK-ROOM, 
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SUBSCRIPTIONS TO “NATURE.” | AMERICAN EXHIBITION 
ee | MINERALS. 














Yearly ..- 

Half-yearly ere es ee oe ee PROF. A. E. FOOTE, having been em- 
1 eT F ployed to make an exhibit ‘of the Minerals of 

Quarter a ae es Pennsylvania and America, has selected from 
; his enormous stock of over 100 tons, 12 tons of 

To the United States, the Continent, &c. :— the finest American Minerals ever seen in 
a 4. eee : Ped he offers - ye in the Ame- 

en féoct, seed rican Exhibition, opposite the West Brompton 

Yearly See BOR Se 8 A : Pp Fe entrance, at a Pavilion glittering with mica, 
Half-yearly tee 68 + + OOP Se eee erotskite and in cases adjoining. Among the extra- 
Quarterly Sere a ee ae eee ee oe 8 o M agnet Cove, Ark ordinary Specimens are WuLFENITE, VANA- 

- NITE, beautifully —— —— and 

A " a ALACHITE, some nded an rilliantl 

To India, China, and Japan : d polished ; Amz AZON' STONEs, GreenWAVELLI1 “4 
5. ° VARISCITE, 3ROOKITE, Rutile GENICULATED 

Yearly a a a ee ee ee ee ee brs : o paramorph after Brookite, PERorskiTE, 

Sint AD ee Big! cg OR. a YDROTITANITE, APATITE, Titanite, &c., &c. 

oon eee Send for 1oo page Illustrated Cz atalogue, 6d. 





| or free to Customers or those requesting it 
| on headed paper. See our Collections from 4s. to £100. 

CHARGES FOR ADVERTISEMENTS. | _ From over 75,000 vols. has been selected the best Collection of American 

- Geological Surveys and Scientific Works ever seen in Europe. Catalogues 

of Scientific Books free. Please mention what branch of science you are 












Three Linesin Column 2s. 6¢. 9d. per Line after. ‘ctanmatel te. 
£m. & W ‘anted—. Minerals and Scientific Books in any quantity. 
One-Eighth Page, or Quarter Column. . . .0 18 6 — —— 
Quarter Page, or Halfa Column. . . . ..1 15 0 THE NEW LANTERN MICROSCOPE 
Half a Page, or a CO. ks we KW ee OD 3 fe) FOR OXYHYDROGEN OR Evectric Licur 
Whole Page. ....- eee fo) (Wright and Newton's Patent.) 


SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


Money Orders sagtilide to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. | 


Diary of Societies. 


LONDON. 


FRIDAY, Juty 1. 


Gro.ocists’ AssocraATION, at 8.—On the Geology of Cornwall, with spe ecial | 
reference to the long excursion: J. H. Collins.—On the Deposition of the | 
London Clay: J. Starkie Gardner. | 


MONDAY, Jvty 4. 
Rovat INSTITUTION, at 5.—General Monthly Meeting. | 


WEDNESDAY, Jury 6. | 
ENTOMOLOGICAL SOCIETY, at 7. 





With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Small Crown 8vo, 2s. Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 


Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
M A T T E R A N p F N F R G Y ' Polariscope made. Particularsand Report of Royal Microscopical Society 
s on application. ens 


NEWTON & CO., 











Are there Two Real Things in the Physical OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHysIcAL APPARATUS 
Universe 2? FOR CoL_EcEs, InNstTiTuTIoNs, &c. SpEcIAL OpTICAL APPARATUS FOR 
: PoLariscopy, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 
BEING AN EXAMINATION OF THE FUNDAMENTAL Full Illustrated Catalogues 6 Stamps. 


CONCEPTIONS OF PHYSICAL SCIENCE. 3 FLEET STREET, LONDON. 
By B. L. L. —___— ascites 


London: KEGAN PAUL, TRENCH, & co. a) 1ST T A N LEY | ee 














ust Publish Illust hroug 7s. 6d. . 7 
J ublished, Illustrated t rien: Price Se Mathematical i... Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 
' Mathematical, ee pe and Surveying Instruments 


of Every Description, 
By Prof. W. E. AYRTON, F.R.S. Of the Highest Quality and Finish, at the most Moderate Prices. 


“The best existing text-book for first-year students of electrical engineer- Silmctrated Peice List Post Fret. 
ing. —English Mechanic. W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
‘The student will find the book contains far more useful practical informa- | Excellence of Construction of Mathematical Instruments, and the only 
tion upon instruments used by practical men than any other work in this or | Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
any other language.” —Electrician. matical Work. Silver Medal, Architects’ Exhibition, 1886. 
CASSELL & COMPANY (Lim1rTep), Ludgate Hill, London. Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 














CHEAP WATER SUPPLY FOR MANSIONS, &e. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


s+ No Danger! NoGas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 
Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons 
daily, £32. Pamphlets and Particulars free. 
W. H. BAILEY & CO,, Hypraviic Encineers, &c. Apion Worrs, SALrorp, MANCHESTER. 





Supplying a 
lwyn Bay Hotel. Mansion. 


Pumping Salt Water at 
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GOoLDEN MN Ss TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Take 


ELECTRICAL ENGINEERS AND MANUFACTURERS. 
CoNTRACTORS TO THE ADMIRALTY, WAR DePpaARTMENT, INDIAN GOVERNMENT, &c. 


Goolden-Trotter Dynamos, **G.T.,” “A., ” and ‘*M.’’ Types. Cardew Voltmeters (improved 
pattern), Current Gauges, Fittings, &c. Sole M: anufacturers of Trotter Dioptric Diffusers 
Domestic, Factory, and Ship Installations carried out complete by our own staff. 

Estimates Free on application. 





PERHREN, Sons, AND RAYMENT, 
(LEJEUNE AND PERKEN),: 


MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
1o1 HATTON GARDEN, LONDON, E.C. 














BERKHAMPSTED SCHOOL, HERTS.| SECOND EDITION. 
wenty-eight miles from Euston. ood Scholarships and Exhibitions. | 
pe ne a cee pene Sash wodkahep, ee don pereaness— | G a | F F ] N’ S 


Address, Head- Master. 
THE ENTOMOLOGIST’S MONTHLY | CHEMICAL HANDICRAFT. 
MAGAZINE. PRICE 4s. 7d. POST FREE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. | f\ QATALOGUE OF CHEMIGAL APPA RATUS 


Gate by C. G. Barrett, J. W. Doucras, W. W. — M.A., | 





F.L.S., R. McLacutan, F.R.S. E. Saunpers, F.L.S., and | ILLUSTRATED, CLASSIFIED, DESCRIPTIVR, 
H. T. STAINTON, F.R.S. | Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
This Magazine, commenced in 1864, contains standard articles and notes | OS ete : 4 : 
on ail re connected with Entomology, and especially on the Insects of | Most Complete and Cheapest List of Apparatus 
the British Isles. aa JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET 
Subscription—Six Shillings per Volume, post free. The volumes com- | ~ . LOX N, : 
mence with the June number in each year. DO Ww. , W.C. 


Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. | 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
rt Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above | 


address. 


Ju st Published i, Crown 8vo, 2s. 6d. Cloth (post free). O U TE N S 
NOTES AND FORMULZ FOR MINING | ji { 


STUDENTS. By J. H. MERIVALE, M.A., Mem. of Council N.E. 
Inst. M.E., and Prof. of Mining in the Durham College of Science, 1 bl 
Newcastle. 

GROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C pure solunie COCOA 


ROCKS, ‘MINERALS, ‘FOSSILS. | is the best and really the cheapest in 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, ae 


BROMPTON ROAD, LONDON, S.W. | The British Medical Journal says:—‘‘‘Van Hovuten’s Cocoa’ 


isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 




















Mr. F. H. BUTLER begs to give notice that on and after | | in gc. &. 
June 24 his address will be at his new premises, as under :— 5 : 


148 BROMPTON ROAD. TO SCIENCE CLASSES AND SCHOOLS. 
- MOORE BROTHERS have been placed 














5 - ] 2 ; upon the list of Traders from whom Specimens may be 
8 4 x) purchased, with the assistance of the Science and Art 
5 £ > <S Department, and Specimens of their Work may be seen 2 
© South Kensington. 
& Pur °° 
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OSTEOLOGISTS, DISARTICULATORS, ETC., 
Excellent Copies of the actual, natural Handwriting, also 15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
of Drawings, Music, even of elaborate Sketches, Pro- Awarded Seven Medals and Three Diplomas. 


grammes, Plans (up to Double-Elephant size), Shorthand, and | 
THIS 
OLLOWAYS PILLS Riese: 


Type-Writing are easily, quickly, and cheaply produced by the 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 


AND BOWELS. A Great PURIFIER of the BLOOD; ! 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
writtenletters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., | Powerful Invigorator of the System, in cases of WEAKNESS 
London Wall, London, and 52 Princess Street, Manchester. ' AND DEBILITY, and is unequalled in Female Complaints. 
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Now Ready, 8vo, Price One Shilling. 


THE NATURE OF FEVER: 


BEING THE GULSTONIAN LECTURES DELIVERED AT THE 
ROYAL COLLEGE OF PHYSICIANS OF LONDON IN MARCH 
1887. 


BY 


DONALD MACALISTER, M.A, M.D. F.R.C.P., 


Fellow of St. Fohn’s College, University Lecturer in Medicine, and Physician to Addenbrooke's Hospital, Cambridge, 


‘‘This may be taken as the last, but by no means the final, word of physiological science upon the question ; and we venture 
to think that it will give considerable impetus to a further study of a subject which, always full of interest, has such important 
clinical bearings.” —Lancet, April 2, 1887. 


*‘ Scholarly and ingenious.” —Mew York Medical Record, April 23, 1887. 


‘Dr, MacAlister has propounded a comprehensive and coherent theory, which not only links together many well-known 
facts, but also harmonizes with the theories applied to analogous phenomena in the body. . + The only thing to be regretted 
about these philosophical lectures is that there are but three of them.” —JSritish Medical Fournal, April 2, 1887. 


MACMILLAN & CO., LONDON. 


NORTH BRITISH AGRICULTURIST, INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
the chief Agricultural Journal in Scotland, circulates extensively among DENT *S \NEW ILLUSTRATED 
c 


Landowners, Farmers, Resident Agents, and othersinterestedin the t ~ . 
management of land throughout the United Kingdom. ATALOGUE of HIGH-CLASS 


The AGRICULTURIST is published every Wednesday afternoonin time WATC H ES WATCHES and CLOCKS at 
; REDUCED PRICES, sent post 





for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 


Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST free on application to E. DENT 
or aaaaeaaanaae papers for Advertising Farmsto be Let and Estates | cy, <A and Co,, Makers to the Queen 
or Sale. ce - ? 

Advertisers addressing themselves to Farmers will find the AGRICUL- | ry - 61 STRAND, LONDON, W. C., 
TURIST a first-class medium for reaching that Class. or 4 ROYAL EXCHANGE 


Price 3¢. By post 34d. Annual Subscription, payableinadvance,14s. | : 
Offices— High S Edinburgh ; and Vi ia S A 

Levies, 2 ee oad payable to F ged dy anes 7 B EST B LAC K | N K K N OW N s 
= DRAPER’S INK (DICHROIC). 


THE * HANSA,” as 

: s ‘ ‘ - ‘ DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Published since 1864in Hamburg, is the only independent professional paper ; 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, | Writing becomesa pleasure when this Inkis used. It has been adopted by 
Reviews, Reports, Advertisements. Strict eye kept upon the development | the principal Banks, Public Offices, and Railway Companies throughout 
of Maritime Affairs in every respect. Every second Sunday one Number in Ireland. 
4to at least ; frequent supplements and drawings. Subscription at any time ; | [t writes almostinstantly full Black. | Flows easily from the Pen. 
preceding numbers of the year furnished subsequently. Price 12s. for twelve | Does not corrode Steel Pens. Blotting-paper may be applied at the 
months, Advertisements 4d. a linewidely spread by this paper; considerable | [s cleanly to use, and not liable to Blot.} moment of writing. 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and f ee 5 , 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN M.R. Can be obtained in London, through Messrs. BARcLay & Sons Farring- 














Hamburg, Alexander Street, 8. lon Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 
On the rst of every Month. BEWLEY & DRAPER (Limited), Dublin. 


On the rst of every Month, price Sixpence. oe 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


‘Edited by Joun T. CarrINGTON 
With the Assistance of 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEn, F.L.S., British Mu 3 
FE 


_ConTENTS :—Original Articles by leading Botanists tracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— | 











Procec ings of Societies. _ - uy ae FREDERICK Bonn, F.Z.S. RicHarpD SouTtn. 
Price 1s. 3¢. Subscription for One Year, payable in advance, r2s. Epwarp A. Fitcu, F.L.S. J. Jenner WEIR, F.L.S 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. F. Bucnanan Wuite, M.D 
nian — ——-- ——- —~ —— Contains Articles by ne oars oe on v branches of the 
. Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
THE ZOOLOGIST : Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
A MONTHLY MAGAZINE OF NATURAL HISTORY. Lists of Duplicatesand Desiderata. 


. ‘. a WoopcuT ILttustTraTions and occasional LITROGRAPHEDand CHROMO- 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member ofthe | LirHosRaPHED PLATES. 


British regis te ve brea ’ 
pe ee cere SIMPKIN, MARSHALL, & CO.., Stationers’ Hall Court. 
h Spr — by well-known naturalists in every branch of zoology ; 
abits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or DER NATURFORSCHER, 
rare marine fish ; local aquaria; British reptiles; British land and fresh- | Wochenblatt zur Verbreitung der Fortschritte in den Naturwissenschaften, 
— mollusca, = remarks on the haunts and habits of the _—ens and XIX. Jahrgang. 
€r matters of general interest to those who delight in natural history — , > oO. e . ScHUMAN 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews Gegriindet von a pect ee yale O. SCHUMANN 
of natural history books. Occasional translations from foreign soologica - slichan . ingen. 





Journals of important and interesting articles invarious branches of zoolegy Price for 52 Numbers, 16s. per annum, or 185. 6d. post free. 
There are oecasional woodcuts. Tiibingen : LAUPP. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. London and Edinburgh: WILLIAMS & NORGATE. 
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NEW, RARE, AND INTERESTING “BOTANICAL OBJECTS FOR THE MICROSCOPE. 


AWARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 









s. @ s.d 
Fungus of Grape Vine (Oidium Tuckerii) ... : 6 to Examples of Pollens, mounted ae ly on one Slide, with . 
Cuticle of Tea Tree—Test for veearreaee ss names.. <<“ oad ; be ako 
Anther of Tulip ... . on Io Sieve Tubes i in Vegetable Marrow I 
Stigma of Sedge (Carex hirts a)... ro Anatomy of Leaf, 9 pieces on one Slide 2 
Ergot of Rye (Claviceps purpurea), very fine I oO Elaters and Spores of Equisetum hyemale ... r 
Hyme nium, Gills, and Spores in E dible Mushroom 1 o | Yeast Plant (orula cerevisiz) - I 
Cylindrical Cellular Tissue in Helianthus tuberosa Io Section of Leaf of Eucalyptus globulus through stomata ion a 
Spirogyra nitida in conjugation ove oe oo 3 6 Section of Potato, Starch Grains iz situ... ee ooo es woe 
Vegetable Moulds—Penicillium glaucum, Muc or mucedo, Aspergillus Antheridia and Globules of Chara fragilis .. 
glaucus ewe each I oO Very beautiful Stained Sections of Stems of Mare’s s- te il Fe ern (( a munda 
Pinus sy Ivestris, one, tw 0, and three years’ growth, double-stained regalis), pla Plant, Bamboo - ) Land Rush, Orchid, Tr 
Sections, mounted separately on one Slide .. 2 6 veller’s Joy ee each 1 
Stems of Exogen, Endogen, and ae double- “stained, mounted Series of 24 instructive Botan! ical Slides, in : Case . ins a ia one 26 
separately on one Slide ... eve 2 6 
ro of the pepe sent _ return on receipt of Remittance for Price. 
CrassiFiep List of 40,000 first-class Objects. ILtusrrRaTED CATALOGUE OF Microscopes. Either of the above sent post free on application to 
~ 7X . T Tr 
W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 
OPTICIANS TO HER MA/JESTY’S GOVERNMENT, ESTABLISHED 1837. 





1 for other purposes). 


»|CROSSLEY BROSG., 


ted, 








(the dynamo or pump being dis- 


imi 


ng water to house, driving 


laundry machinery, chaff-cutting, &c. 


L 
MANCHESTER. 





THE 
i 
‘OTTO” 
GAS-ENGINE. 
OVER 20,000 SOLD. 
“OTTO” 


NEW 5-MAN POWER 
GIVES OFF 1 H.P. ON THE BRAKE. 
Very suitable for driving amateurs’ work- 
Can be supplied combined with pumps or with dynamo 


CROSSLEY’S 


connected when engine is requires 
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HARVEY & PEAS, 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 
W. LADD & CO. 


BEAK STREET, REGENT STREET, W. 
Catalogue per post 8a. 





LEWIS WRIGHT’S 


“HARVEY & PEAK *“2=ttmmm 4©=PROJECTION POLARISCOPE, 
MAKERS ® SSF Showing axes of Crystals, &c., on a well illuminated 
and flat field. 


Printed by Richarp Cray anp Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City.of London, and Published by 
MACMILLAN AND Co,, at the Office, 112 Fourth Avenue, New York.—Tuurspay, June 30, 1887. 
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MAY BE HAD OF ALL VVPEIGIANS: 
Nore.—Samples ofthis New Aneroid are being shown at 


the Newcastle Exhibition by Messrs. Brapy & MArTIn. 
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h| 


‘ain, 








WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Ot Nature trusts the mind which builds for aye.” —WORDSWORTH. 











Registered as a Newspaper at the General Post Office.] 


THURSDAY, JULY 7, 





1887. PRICE 15 CENTS. 
7 5 











[All Rights are Reserved. 








R. & J. BECK’S | 
NEW MICROSCOPE, 








PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece .. 2 2 0 


Stand, with 1-in. and }-in. 
Object-glasses... ... ... 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
CONE uss, se eA. Sate 





ue 440 
Full Descriptive Pamphlet sent on 
Application to 


R.&J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 


BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 
" 22 ALBEMARLE STREET, LONDON, W. 
= e NEXT ANNUAL GENERAL MEETING wi 
MANCHESTER, commencing on WEDNESDAY. AUGUST ie ™ 


k ode PRESIDENT-ELECT : 
Sir H, E. ROSCOE, M.P., LL.D., D.C.L., Pu.D., F.R.S., V-P.C.S. 


oat a TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
ac a oo an arrangement dating from 1871, the acceptance of 
pier oe the days on which they are to be read, are now, as far as 
omg i by Organizing Committees for the several Sections 
pee rng e peginning of the Meeting. It has therefore become necessary, in 
aanenal & ve an opportunity to the Committees of doing justice to the 
of his pia rage ore ms, that each Author should prepare an Abstract 
Gaaced ree of a length suitable for insertion in the published Transac- 
“in oon pa a, and the Council request that he will send it, together 
thus:—" Garena Memoir, by book-post, on or before August 3, addressed 
Landen. - Secretaries, British Association, 22 Albemarle Street, 
as aeons . SeCtionscessesveseesseseeseeeeeesee” Authors who comply with 
malen — and whose Papers are accepted, will be furnished before the 
iqnetuatiens Ae copies of their Reports or Abstracts. If it should be 
janet ret rey that his Paper should be read on any particular 
Separate a to send information thereof to the SECRETARIES in a 
otaieee S the Progress of Science, and of Researches intrusted to Indi- 
to the Ouethine Ce fms he forwarded to ys Secretaries, for presentation 
1 ees, accompanie 
A uthor wil be Penge: on pote m ae. y a statement whether the 
"0 4\eport, Paper, or Abstract can be inserted in the Report 
a of the Asso- 
ene — it is in the hands of the Secretary before the suncieien of the 
° A. T, ATCHISON, Secretary. 





“THE STAR.” 
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“TYRO” MICROSCOPE. 
f= We 














This excellent instrument is made entirely of brass and gun-metal, and is 
exquisitely finished ; it has a fine screw adjustment and three achromatic 
powers of beautiful defining quality, and is furnished with a large stage con- 
denser for illuminating opaque objects, the whole being fitted up in a polished 
Mahogany Cabinet. Price £2 15s. ; or packed in case free, £2 175. 6d. 


New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


~NEGRETTI _AND ZAMBRA, 


JORDAN’S (PATENT) 


A SUNSHINE RECORDER. 
PRICE £3 Ios., 


With a supply of Charts. 


NEGRETT! 
ZAMBRA, 


ScrenTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
z22 Regent Street, London. 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 
_ Large Illustrated 
atalogue, 

600 Pages, 1200 
Engravings, Price 
5s. 6d. 

Silver Me 
award 
Inventions 
; Exhibition, 1885. 
Telephone No. 6583. Telegraphic Address: Negretti, London. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL COLLEGE. 


FINSBURY 





DAY DEPARTMENT for Students not under 14 years of age. 

The College Cc urs f Instruction in Laboratory, Lecture-room, Wor 
shop and Drawing ffi shanical Engineers, Electrical Engineers, 
Technical Chemists, and ymmence on TUESDAY, (October 4 

Chemical ganized for Instruction in Technical 





Lab vratories 


manufacturi 

















Fee for f Laboratories, Workshops, and Drawing 
Office, £9 
Che Er uination will take place on THURSDAY, September 
atl 
Scholarships of £ ich, and the Holl ae arship of £204 year, 
all tenable for two 3 a be awarded (in accordance with the several 
schemes) on the results of the Entrance Examination 
For particulars of Scho'arships and Programmes of Instruction, apply at 
the Technical College, Leonard Street, City Road, E.C.3 or at Gresham 
College, E.C 
PHILIP MAGNUS Organiz g Director. 
S. P THOMPSON, — 

- UNIVERSI LY OF ST. ANDREWS. 
Applications for the Chair of Lozic, Rhet , and Ww 
cant, wil received uy » AUGUST 1 next. Ta urt 

will meet as soon as pos thereafter for the purp se >W 
appo.ntment 
Dy Or f the University Court, 


STUART GRACE, Secretary. 


Andrews, 


VACATION COURSE OF PRACTICAL 
BIOL OGY. 


St. June 28, 1887. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 57 NEWHALL STREET, BIRMINGHAM, 


















Who last week sent to his Subscribers Polyphemus pediculus, wi wi 
and de crip ion. He also sent out Daphnia mucronata, Hya phnia 
c L en dora hy: ulina, Cordylophora lacustris, I ,ophoy us crve: 
a Ehrenbergi, Melicerta conifera, Mel icerta . 
e ris. Ve »lvox globator, ‘l'radescantia (Fl .wer); also Hy ira, 
lla, Crayfish, and other Specimens for( Huxley and Ma 














b ratory work, 
Weekl ements will be made in this place of Organisms T. } 
is supplyin 
Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. : 
Portfolio of Drawings, Eleven Parts, 1s. each. 
6c >~)Y Y T Trm» 
BROWN CEMENT, 


Microsex 


tters upon 





this Cement, admitted to be the best for 
n registered, and is now labelled in White Le 


The name of 


Work, has bes 


Brown Ground 
Purchasers should see that they are not deceived by fraudulent imita- 
- 
tions 


A six weeks’ cour fr P i! Biology for teachers and others will be 
ynducted Aucust 1 po 
(a) Zoo y At G 1 Marine Station, Ed’nburgh, by Mr. J. 
Arthur Thomson th peration of the Superintendent, Mr. J. T. 
Cunningham, B.A : 
(4) 7 y At the I t , Royal Botanic Gardens, by Mr. G. F. 
Scott- t. M.A 
Fee for D le Co s.; for Single. £2 2s, 
Names should be ser wre July 2 Syllabuses on at lication to 
J. ARTHI THOMSON, M r . E., 
I 1 Z ology, Sch of Me , Edinburgh 
G. F. SCOTT--ELLIOT, M \. BSc. 
Assi t to the Prof r of wy. Royal Botanic Gardens, Edinburgh 
CIVIL SERVICE COMMISSION.—Forth. 
coming tion ASSISTANT in ie ten um of Science and 
4), JULY 29. 
: l ist latest at which applic utions can be received 
1 d 1 forms to be obtained, th partic ox Sy from the 
ECRETARY, Civil Serv Commission, Lond n, S.W. 


SSISTANT WANTE 


SCIENTIFIC A 
having General Scien Knowledge.—Apply, Execrric, Office 





BALLIOL AND EXETER COLLEGES, 
CHRIST CHURCH AND TRINITY 
COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS, 





xamination for Natural Science Scholarships and Exhibi- 
1 by t abo Colleg beginning on ‘THURSDAY, 
Scholarships and three Exhibitions will be 





u worth £80 a year. The subjects for Ex: 12- 
i ( nistry, _ Biology, but Candidates will not be 
th *s in more than two of these. Particulars may be 

ton to A VE ‘RNON HARCOURT, Christ C h, 





MINERALS AND STONE 
IMPLEMENTS. 
MR.BRYCE-WRIGHT 
Public to his large Series of 
MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
Elementary Collectionsof Minerals, Fossils, and Rocks from £1 upwards. 


N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS-AND PRECIOUS STONES OF EVERY DESCRIPTION 


BRYCE-WRIGHT, 


Mineralogist and Expert in Frecious Stones, 
224 REGENT STREET, LONDON, W. 


»egs to call the attention of his Clients andthe 


Price 1s. per bottle, with full instructions for use, from most Opticians, 
Post free for 1s. 3d. from 


1ester. [503 

















EDWARD WARD, 249 Oxford Street, Mancl 503 
Mineralogist and Geologist 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &e, he RY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC E XA MINATION. tHE LARGES!1 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. A 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sect ions of Rock 

And may be had post free on application at the Repesie ory and Mus 
88 CHARLOTTE STREET, Firzroy SQUARE, LONDON. 
NATURALISTS’ 
GLASS-CAPPED BOXES. 
_Museun 1s and Private Collectors supplied with Round and Rectangular 
pped Boxes from One Shilling per dozen. About fferent 
bone in Stock. A cheap Glaze d Box, 14 inches by 1o Inches, for 


Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 


NEWGATE STREET, LONDON, B.C. 


78 















EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to affurd a Sou nd Education, w will fit 
boys for either Professional or Con rcial eful t 
paid to the requiremer its of boys intend B 
are receive fr ym seven to fourteen yez 
specially ad d to re the younger g 
classes upil will receive c ar ful a 
jects wherein h 1e is weak, No injurious cramr r 
of Ins tion includes all the subj 

xaminations The Princi dz g 
schools, and has prove $ 
moderate.—For Pros pectu s and sateen 


AGRICULTURAL COLLEG IATE 
SCHOOL, 
EAST GRINSTEAD, 


SUSSEX. 








~ ns of Gentlemen, from seven years ofage. The Cour St 
or Instruction is desig ned to prepare boys to occup3 y the | positions of La 
owners, — © und Agents, Farmers, intending ylonists, &« It ‘ 
instruction in the practice and science of ic ulture and Est: ate 










ment, Management of Live Stock, Dairy Farming, Agricultural C! 
&c. Pupils are prep ar red for all the Examinations. : 
The College offers the following advantages:—A most superior 


A Staff of Masters selected for their qualifications as S holars a 
tried ability as Teachers. A Boarding Department carefully suy 
excellently app inted ; its diet liberal, and all arrangements ¢ 
develop gentlemanly habits, and to produce feelings of self-re spect. 

The strictest attention to the moral and religious training of P 

















most moderate. References of high character to Parents f Pu ipil ls. 
| Prospectus and all particulars on application to the PRINCIPAL. 
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Fees 
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Sale bp Auction. 


MONDAY AND TUESDAY NEXY?. 
NATURAL HISTORY SPECIMENS. 
Mr. J. C. dade ae will Sell by Auction, 


at his Great Ro 38 King Street, Covent Garden, on MONDAY 
and TUES oot y rr and 12, at half-past Twelve precis ely 
each day, the C itish and Foreizn L oe 








d other Insects, ( te J. M. Fraser, E al 
Eggs, Bird Animal Skins, Sk culls , Shells, Fossils, Choice Minerals, 
Sea I’ans, and various N atural History Specit nens ; Entomological, 
Egg, and « "other Cabinets, &c 


On view from 1o till 4 the Saturday prior, and Mornings of Sale, 
and Catalogues had. 


“MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., Kc. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF 
NAUTILI. 

New SERIES OF RocKs. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 

SA REGVUELT MEersow, 

277 STRAND, LONDON 


Opposite Norfo Ik Street. 
ROCK ai esa 
=". 3 fhe £5 UO 


Assoc. R. S. Min 


COLLEC- 


AMMONITES AND 


FOSSILS. |. 


es Lond., M.A. root 





Successor to the late R. TALL LING, 
148 BROMP? oF N ROA epnirssagig dies S.W. 
Recently colle 1, and of pecimens 
from es rn and th ) Coll lona, and 
numer lo t 1 Mull, in lin salts >, UOphi- 
alcite, C ccolitic Limestone, and fine examples of cont: 





VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 





so pure, 
























RIST, 





GRICULTUR 


rnoonin time 


ritish and 





thee - to be Let and “hen 
Ives to Farmers will find the AGRICUL- | 
ching that Class. 

ption, payable in advance, 14s. 
and 145 Queen Victoria Street, 
Meo? Orders payable to C. and R. ANDERSON. 
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sively among | 
stedin the | 





LSA. pions &ce., | 





Now Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, rss. 


MANUAL OF BOTANY, including the 
Structure, Classification, Properties, Uses, and Funciionsof Plants. By 
RUBERT BENTLEY, Professor of Botany i in King’s College, London, 
and to the Pharmaceutical Society. 


J. & A. CHURCHILL, 11 New Burlington Stree.. 


A 


London: 





FOWNES-WATTS’ CHEMISTRY. 


PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS, B.A., F.R.S., Author of ‘A Dic- 
tionary of Che uistry,’’ &c. With Coloured Plate of Spectra and 150 
Wood Engravings, Crown 8vo, gs. 


CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D. Se., F.R.S., Professor of 
Chemistry in the Mason College, Birmingham. Second Edition. With 
Engravings, Crown 8vo, tos. 

*,* These two volumes are based on the well-known Manual of the late 

Prof. Fownes, and form the Thirteenth Edition of that work. 

J. & A. CHURCHILL, 


London: 11 New burlington Street. 








7 Now Ready, 8vo, 6s. 
ee, PRACTICAL BICLOGY 


—VEGETABLE. THOMAS W. SHORE, M.D., B.Sc. (Lond. i 
Lecturer on Comp mB Anatomy at St. Bartholomew’s Ho: pital. 


J.& A. CHURCHILL, 11 New Burlington 





London : Street. 


RKHAMPSTED . SCHOOL, HERTS. 


enty-eight milesfrom Euston. Good Scholars red sand Exhibitions. 
oratory, heated swimming-bath, workshop, &c. £52 perannum,— 
iress, Head-Master. 


Mire oA sjayry 
THE ENTOMOLOGIST’S 
f 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasicnal Illustrations. 
onducted t oy ce G. B perenne W. ._ Deum. as, W. W. FowLe 
F.L.S., R. McLacnran, F.R.S., &. Sat IDERS, F.L.S. 
H.T.S TAINTON, F. RS 
This Magazine, commenced in 1864, contains isantiedl articles and notes 
yn ail subjects connected with Entomology, and especially on the Insects of 
the British Isles. 
Sub — on—Six Shilli noe jpn post free. 


BER 








MONTHLY 





The volumes coin- 


sets; the succeeding 





te rr : GUR RN TEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 


3. —Communications, &c., should be sent to the Editors at the above 





On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHARD South. 
Epwarp A. Fitcn, F.L.S. J. JENNER Weir, F.L.S 
F. BucHanan White, M.D 
Contains Articles by well-known Entomologists on all branches of the 
Ssience ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. ; 
Wooncut ILLusTRATIONS and occasional LIThoGRAPHED and CHROMO- 
LITHO SRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO.., 


*Hall Court. 


Stationers 








DER NATURFORS CHER, 


en Naturwissenschaften, 





sr Fortsct 












XIX. 
Gegriindet von Dr. W. SKLAREK, u_ he eben von Dr.’O. SCHUMANN 
Privatdocent an d Tiibingen 
Price for 52 Number um, or 18s. 6d. post free. 








Tiibing  LAUPP. 
Lond yn rand E dinburg burgh : WILLIAMS & NORG ATE, 


AN 
INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
| GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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JUST PUBLISHED. 


Demy 4to, with 24 Illustrations, and 


25 Double and 4o Single Plates, Price £2 10s. 


TECHNICAL SCHOOL AND COLLEGE BUILDING: 


Being a Treatise on the Design and Construction of Applied Science and Art Buildings, and their suitable F ittings and 
Sanitation ; with a Chapter on Technical Education. 


By EDWARD COOKWORTHY ROBINS, F.S.A., 


Member of Council of the Sanitary Institute of Great Britain, Member of the Executive Committee of the City ae Guilds of London Institute 
for the Advancement of Technical E ducation, &c. 


Outline of Contents. 
Introduction.—English and Foreign Technical Education. fe yar of the Second Report of the Royal Commissioners on Technical Education.~ 
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London : 
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PHYSICO-CHEMICAL CONSTANTS. 


Melting and Boiling Point 


D.Sc., Professor of Chemistry, University College, Dundee. These 





Tables contain over 50,000 Melting and Boiling Point data. They are 
issued in Two Volumes, Royal Quarto, Vol. I. (350 pp-), Vol. IL. (450 
pp.), published at 42s. per volume. 
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, Guide 
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WYE and ITS NEIGHBOURHOOD. By G. P. BEVAN, F.S.S. 
Fcap. 8vo, cloth, with rv wo Sees a Plan of Hereford Cathedral, 2s. 


(New Volume of Stanford’s Series of Tourists’ Gu ides.) 


The following are already Published in 


STANFORD’S TWO-SHILLING SERIES 
OF COUNTY GUIDES. 











BERKSHIRE. | ENGLISH LAKE | SOMERSET 
Cami IDGE. i Essex, | Su 
CHANNEL IsLa | MPSHIRE, | SUSSEX | 
Cor ALI | r | Warw | 
DERBYSHI (1 7H), | Yorxs 
Devon, Norvu. nN (R D). | Rip! 
Devon, SourTH. | YorK W. Rip! | 
Dorset. | 

; . ° | 
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London: EDWARD STANFORD, 55 Charing Cross, S.W. 
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Mates ating and Ventilation generally.—Heating 


Tables. By THOMAS CARNELLEY, 
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dle Class Education.—Sanitary Science. —Appendix. 
on application, 


aternoster Square, E.C. 





Published by Blackie & Son. 


NINTH EDITION, REVISED. 
| DESCHANEL’S NATURAL PHILO- 


SOPHY. Translated and Edited by J. D. Everert, 
D.C.L., F.R.S., Professor of Natural Philosophy in Queen’s 
College, Belfast. Ninth Edition, revised throughout. — Illus- 
trated by 783 Engravings on Wood and 3 Coloured Plates, 
Medium 8vo, cloth, 18s.; also in Parts, limp cloth, 4s. 67, 


each, 
PART I,—MECcHANICS, Hyprosrarics, &c. 
PART II.—HEart. 
PART III.—ELEcTRICITY AND MAGNETISM. 
PART I1V.—SOUND AND LIGHT. 


‘This treatise has long been generally recognized as the 
school manual of me ge physics in the lange; 
present edition makes it still better than it has ever been 
—Pall Mall Gazette. 


OUTLINES OF NATURAL PHILO- 
SOPHY FOR SCHOOLS. By Prof. EvERErT. _ Iilus- 
trated by 216 Woodcuts. Fcap. 8vo, cloth, 45. 
‘A book of great merit; it possesses all the systematic 
arrangement and lucidity of the author’s former publications.’”— 
Atheneum, 


BELEMENTARY 
PHYSICS. By Prof. 
Woodcuts. Third Edition. 
‘* Of all the elementary treatises we have seen on physics, this 
is by far the best.” —Practical Teacher. 





before. 


TEAT - BOOK OF 
EVERETT. Illustrated by many 
Fcap. 8vo, cloth, 3s. 6d. 


BLACKIE & SON, 49 and 50 | Old a Batey. 
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Now Ready, Medium 8 


AN INTRODUCTION TO THE 
STUDY OF EMBRYOLOGY. 


A. C. HADDON, M.A., M.R.I.A., 


or of Zoology in the of Science, Dublin. 


CHARLES GRIFFIN & Co., 


vo, with numerous I!lustrations, 18s. 


Profes Royal College 


London: 


Exeter Street, Strand. 


iia Published, Illustrated throughout, Price 7s. 6d. 


PRACTICAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.R.5. 


‘* The best existing text-book for first-year students of electrical enginee™ 
."—English Mechanic. 

‘ The student will find the book contains far more useful practical infor 
tion upon instruments used by practical men than any other work in this 
any other language.” —Z/ectrictan. 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 


liiustrated Price List Post Free. 


W.F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and-the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Excellent Copies of the actual, natural Handwriting, lie ) 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble | 
writtenletters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 





AMERICAN EXHIBITION. 





PROF. FOOTE has in the West Srompten entrance over 12 tons of 
the finest American Minerals seen in Europe, such as velveted Malachites, 
Wulfenite, Amazon Stones. 

Wanted Minerals or Scientific Books in any Quantity. 

Best collection of American Geological and other Scientific Books ever 
seen in Europe. Catalogues Free. Please mention in what Department of 
Science you are interested. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., IIlustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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purchased, with the assistance of the Science and Art 
Department, and Specimens of their Work may be seen at 
South Kensington. 

PRICE LISTS ON APPLICATION. 


MOORE BROTHERS, 
| OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
_FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





BAILEY’S 





x 
ee Bailey's Hot-air Pump, —" ready for work, 
daily, £32. Pamphlets and Particulars free. 
aie a W. H. BAILEY & CO., Hyprautic Encineers, &c. Arsion Works, SALFORD, MANCHESTER. 
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[A a = 


CHEAP WATER SUPPLY FOR MANSIONS, &c. 


HOT-AIR PUMPING ENGINES. 
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tion! No skilled labour! Will burn any kind of fuel ! 
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to supply any quantity of Water up to 4000 Gallons 
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sc N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 

d Fifth Edition. Crown 8vo. 7s. od. 
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Edition, rev ; A 6s. 

AN IN rRODI “] 1 )N TO THE OSTEOLOGY 
OF THE MAM a IA i WILLIAM HENRY FLOWER, 
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FOUR-FIGURE MATHEMATICAL 
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BY 


DONALD MACALISTER, M.A,, M.D., F.R.C.P., 
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R. & J. BECK’S THE NEW AVITREOUS THERMOMETER 
N BB W MICROSCOPE, (PATENT) 


“THE STAR.” 


PRICES. £sd. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 





Stand, with r-in. and }-in. 
Object-glasses... ... .. 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
oO ee ee ee 





Is as accurate as a Mercurial Thermometer and far more sensitive, while for 
4 4 OQ | portability it is unequalled, and it will be found an invaluable pocket com- 
panion. ‘hese instruments are not made on the old system of using the 





Full Descriptive Pamphlet sent on dissimilar contraction and expansion of two metals, but the motion is obtained 
sAlerate from the expansion and contraction of a liquid hermetically sealed in a 

Application to : I ee ed Phang 
metallic vacuum. Price, in Solid Silver, the size of the engraving, in outer 


R. &J. BECK, 68 Cornhill, London, B.C. | Movs Coss, sisted’ cat Saas OP) 1% SEF Cols 
GOLD MEDAL, 


International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON, WO. 
THE JOURNAL OF pryYsioLogy,| NEGRETTI AND ZAMBRA, 


Edited, with the Co-operation in England of Prof. W the SOLE MAKERS OF 
, Co a England of Prof. W. RUTHERFORD, ° 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., JORDAN'S (PATENT) 


of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston SUNSHINE RECORDER. 


Prof. H. NEWELL MARTIN F.R.S., of Balti 3; Peet H..C. 
WOOD, of Philadelphia, sitions PRICE £3 Ios., 
With a supply of Charts. 


By MICHAEL FOSTER, M.D., F.R.S. 
NEGRETTI 


SEISMOGRAPHS ZAMBRA 
From the Designs of Prof. J. A. EWING. Screntiric INSTRUMENT 


A fully-illustrated Description will be sent on application, MAKERS TO THE QUEEN, 


THE RADIO-MICROMETER, : 


Branches :—45 Cornhill; 
For measuring radiant heat, designed by Mr. C. V. Boys, and 


122 Regent Street, London. 
Illustrated Description 
jescribed by him in a paper read before the Royal Society on 
March 24, 1887. 


Post Free. 
NEGRETTI & ZAMBRA’S 
more sensitive than any arrangement of Thermopile 
and is very rapid and dead beat in its action, 


Large Illustrated 
Manufactured and Sold by 























This Instrument is 


and Galvanometer, atalogue, 


600 Pages, 1200 
Engravings, Price 





5s. 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, a 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. Invent 
of wit By eb eae Agents for the Microscopes of Zeiss, a supply ™ Exhibition, 1885. 


Telephone No. 6583. Telegraphic Address: Negretti, London. 
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SCIENCE of the value of 125 Guineas and £60 are awarded annually 
in OCTOBER at St. 
Embankment, S. E. 
For particulars apply to Mr. G. RENpDLE, Medical Secretary. 
W. M. ORD, Dean. 


PHARMACEUTICAL SOCIETY OF 
GREAT BRITAIN. 


PROFESSORSHIP OF BOTANY. 


The Chair of Botany in the above Society’s School of Pharmacy will | 
become v acant at the close of the present Session through the aig f 
Prof. Bentley. The a - invite Applications, which should t 
panied by Testim ynials. The Professor will be expected to lecture f 
October to July, and will not be required to tes ach Materia Medica. 


| 
OPEN SCHOLARSHIPS in NATURAL | 


Thomas’s Hospital Medical School, Albert 











stipend is £150 per annum, with the Students’ Fees. \ 
Applications should be sent ir a by July 24. | 
Further information may be obtained on application to | 


RICHARD BREMRIDGE, 
Secretary and Registrar. 


ymsbury Square, London, W.C. 


17 Blo 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
Principal: H. R. REICHEL, M.A, Fellow of All Souls’ College, Oxford 


The NEXT SESSION will open OCTOBER 1. _ The Classes are | 
arranged so as to cover the requirements of the various London Un y 











Degree Examinations. Entrance Scholarships and Exhibitions 
Competed for on September 20 and the four following days. 

Fees =) Reg gistration, £1 1s. ; (2) I ecture of These Hours a Week per 
Term, 41 15.3; (3) Laboratory (Physical, Ct hemical, al), 1 1s. for 
Six Hours a Week, and so in prop tion ; (4) Composit Fee ll 








Class (excluding and Li tboratory) Fees, payable 
advance, or £8 ft 

CALE NDAR c ination Papers, &c., will be r 
August 1, Price rs. » by Po St, 1S. 


For Prospectus (Now Re Coleen, apply to 
W. CADWALADR DAVIES, Secretary and Reg 


CIVIL SERVICE COMMISSION. —Forth- 
g sinburgh (1 0 D. JULY 29. ANT in the Museum of Science and 


ly ) and 








m ing 
Ast, 
The date specified is the latest at ‘which applications can be re 
They must be made on forms to be obtained, with particulars, 
SECRETARY, Civil Service Commission, London, S, W. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a ‘Send Education, whic 
boys for either Professional or Commercial life. Most careful att 
paid to the requirements of boys intended for commercial pursuits. Bo 
are received from seven to fourteen years ofage. ‘There is a Juni rc 
specially adapted to prepare the younger boys for the work of the 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. h 
of Instruction includes all the stbjects required at the various 
examinations. The Principal has had many years’ experience in good | 
schools, and has proved himself a most successful Master. The Fees 
moderate.—-For p rospectus and particulars, apply to the PrRiNcIPaL 


AGRICULTURAL COLLEGIATE 


SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studi 
or Instruction is designed to prepare boys to occupy the positions of L 
owners, Land Agents, F armers, intending Colonists, &c. It provid u 
instruction in the practice and science of ‘Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 



































&c. Pupils are prepared for all the E xaminations. 
The College offers the following advantages: —A most superior education. 
A Staff of Masters selected for their quali! fications as Scholars and their 


tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemz anly habits, and to produce feelings of self-respect. 
The strictest attention to the moral and religious training of Pupils, 
most moderate. References of high character to Parents of Pupils. 
Prospectus and all | particuls ars on ap plication to the PRINCIPAL. 


Fees 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 

THOMAS BOLTON, s7 NEWHALL STREET, BIRMINGH AM, 
Who last week sent to his Subscriters Melicerta ringens, with drawing 
and description. He also sent out Daphnia mucronata, Hyaloda aphnis 
Kahlbergensis, Leptodora hyalina, Cordylophora lacustris, Lophopus crys- 
tallinus, Paludicella Ehrenbergi, Melicerta conifera, 3rachionus urceolaris 
Volvox globator, Hydrocharis Morsus-ranz, Tradescantia; also Hydra, 
Ameeba, Vorticella, Crayfish, and other Specimens for(Huxley and Martin’s) 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B 
is supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £x 13 
or Twelve Tubes for 10s. 6d. 

Portfolio of Drawings, Eleven Parts, 1s. each. 


“BROWN CEMENT,’ 


The name of this Cement, admitted to be the best for Microscopica 
Work, has been registered, and is now labelled in White Letters upon 


Brown Ground. 
Purchasers should see that they are not deceived by fraudulent imitz 


tions 
Price, rs. per bottle, with full instructions for use, from most Opticians 


Post free for 1s. 3d. from 
EDWARD WARD, 249 Oxford Street, Manchester. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
AND TYPICAL COLLECTIONS FOR STUDENTS 
5 MUSEUMS, &c. EVERY REQUISITE FOR 
, WORK. ROCK SPECIMENS AND ROCK SEC. 
‘OR MICROSCOPIC EXAMINATION. THE LARGES1 
AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 

New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Ase 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatu 

Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
TO SCIENCE CLASSES AND SCHOOLS. 


SKELETONS OF ADULT MALE BUBA.- 
LINE, ANTELOPE, JABIRU STORK, AMAZONIA) 
TERRAPIN. 





[503 











PRICES ON APPLICATION TO 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 
Awarded Seven Medals and Three Diplomas. __ 


MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purcl 
by Mr. DAMON (Weymouth), Directors of Museums and others ar 
invited to select from its rich stores specimens not otherwise obtainable 


BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireia 
New Catalogue, price 6d. 


ELEGANT SCIENTIFIC PRESENT.- 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty-eight), wrought in Crystal Glass of gre: 
lustre. In handsome Morocco Case, with Descriptive Catalogue, pric 
412 12s.—R. DAMON, F.G.S., Weymouth. 

Abridged Catz ilogue sent of Specimens and Collections :in FOSSILS 

MINERALS, PALZONTOLOGY, &c.; also of ZOOLOGY in 


Departments. 





iS€ 




















ig NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by ro inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C, |} 





HOUSEHOLD NECESSITIES ! ! ! 
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MINERALOGY AND GEOLOGY. 
CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 


TINE, OPALS, &c., &c. 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; 


TIONS.FOR STUDENTS AND PROSPECTORS. 
Very FINE POLISHED SECTIONS OF AMMONITES AND 


NAUTILI. 
NEw SERIES OF ROCKS. MICROSCOPIC SLIDEs. 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 

Opposite Norfolk Street. 


ROCKS, MINERALS, FOSSILS. 
EF. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


148 BROMPTON ROAD, LONDON,S.W. 


a large series of Rock Specime 
Iona, and 
Ophi- 


COLLEc- 





Recently collected, and now on view, 
fr om Malvern and the neighbourhood, also from Coll, Tiree, 
rous localities in Mull, including various Basalts, Tachylite, 
e, Coccolitic Limestone, and fine “examples of contacts. 








Just Published. 
SUPPLEMENT TO JOHN WHELDON’S 
BOTANICAL CATALOGUE. 

Including the Library of the late Mr. Tuomas Moore, Author of “‘ Index 
Filicum,” &c. 

Post Free, 2d. in Stamps. 

58 GREAT QUEEN STREET, LONDON, W.C. 





Now Ready, Medium 8vo, with numerous Illustrations, 18s, 


AN INTRODUCTION TO THE 
STUDY OF EMBRYOLOGY. 


By A. C. HADDON, M.A., M.R.LA., 
Professor of Zoology in the Royal College of Science, Dublin. 
London: CHARLES GRIFFIN & CO., Strand. 
Just Published, Illustrated throughout, Price 7s, 6d. 


PRACTIGAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.R.S. 


“« The best existing text-book for first-year students of electrical engineer- 
ing.”"—LEnglish Mechanic. 
The student will find the book contains far more useful practical informa- 
tion upon instruments used by practical men than any other work in this or 
any other language.”—Zdectrictan. 


CASSELL & COMPANY (LimiTeEp), Ludgate Hill, London. 


Exeter Street, 








me STA iia ho 


Mathematical Instrument Manufacturer to H.M. Government,Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 


W.F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address: —-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





Excellent Copies of the actual, natural Handwriting, ais 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
writtenletters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Man 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty-eight milesfrom Euston. Good Schalerchinn and Exhibitions. 
Lal rmog heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head-Master. 


hester. 





Small Crown 8vo, 2s. 


MATTER AND ENERGY: 


Are there Two Real Things in the Physical 


Universe ? 
AN EXAMINATION OF THE FUNDAMENTAL 
CONCEPTIONS OF PHYSICAL SCIENCE. 
sy B. L. L. 


BEING 





London: KEGAN PAUL, TRENCH, & CO. 





On the rstof every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEn, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. . 
Price rs. 3@. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THIS 


HO im y\e a | Thy MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 

















CHEAP WATER SUPPLY FOR MANSIONS, &c. 


BAILEY’S 


; No Danger! No Gas! No Steam! No Boiler! No Exy 


tion! No skilled labour ! 


£32. Pamphl 


daily, 





a W. i. 
Ponsie Salt Water at ane 
lwyn Bay Hotel. 


HOT-AIR PUMPING ENGINES. 






Will burn any kind of fuel ! 
Bailey’s Hot-air Pump, Complete, pig for work, to supply any quantity of Water up to 4000 Gallons 


Hypravtic ENGINEERS, 


er 






% "al ts 
ions! No Nuisance of any kind! Require little atten- (4351]| _ a 
Costs less to work than any other kind of engine. a |) eS 
ets and Particulars free ie : Jae 
&c. Atsprion Works, SALFORD, MANCHESTER. = " 
Supplying a 
Mansion. 





PEREEN, Son, 


(LEJEUNE 


MANUFACTURE FOR 


AND RA Y™MZEN T, 


AND PERKEYWD), 


THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCES30RIES 


tor HATTON GARDEN LONDON, 


E.C 
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_ 





For Particulars of POL ARISCOPES 
and MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC. 
TRIC LANT ERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 


Scientific Apparatus Pa every De sc og 
tion for Colleges, Instttutions, & 


NEW NICOL PRISM POLARISCOPE FOR PROJECTION, 1’ eee pserens phan any other i 
———— 


Silver Medal Inventions Exhibition 188s. 


NEWTON & CoO., 


Manufacturing Opticians to the Queen 





mh 





WTA 
" mM nin 









and the Government, Agents by Ap- 
pointment to the Science and Art Dept, 
3 Fieet Street, Lonvon. 








Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





SUMMER 


GLASGOW AND THE 
HIGHLANDS. 


(Royal route vid Crinan and 
Caledonian Canals.) 


TOURS 


Royal Mail Steamer “ COLUMBA” or “IONA” from 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m., 
in connection with Express Trains from London and the 


sce IN SCOTLAND 


ing passengers 
for Oban, Fort 

William, Inverness, Lochawe, Skye, Gairloch, Staffa, 
Iona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. ; 

Illustrated, 6d. and Is. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free from the owner, 


DAVID MACBRAYRE, 19 HOPE STREET, GLASGOW. 


. Il. Now Ready. 


PHYSICO - CHEMICAL CONSTANTS. 
Melting and Boiling Point Tables) By THOMAS CARNELLEY, 
D.Sc., Professor of Chemistry, University College, Dund ee. These 
Tables contain over 50,000 Melting and ay Point data. They are 
issued in Two Volumes, Royal Quarto, Vol. I. (350 pp.), Vol. II. (450 
Ppp-), ee at 42s. per volume. 

‘This is a very large and important work, and one which cannot fail to 
be useful to the scientific chemis t."— Nature. 

Soncerning the high value «f this work, both to the theoretical investi- 
gator and to the technical chemist, no two opinions can prevail.’”’— Chemz-al 
News. 

“To educate chemists, especially if engaged in original investigations, 
these tables are invaluable.” —A theneum. 

‘ The present volume is manifestly the result of enormous labour, and 
promises to be of great v alue as a book of reference for persons engaged in 
chemical research.’’— 77mes. 

“This very extensive work supplies a want which has Icng been felt in 
physico-chemical literature, as up to the present no similar work of such 
extent exists.”—Der Naturforscher. 


HARRISON & SONS, 59 Pall Mall, S.W. 











London : 


| JENKINSON’S PRACTICAL GUIDES. 


"STANFORD'S TOURISTS’ QUIDES, 1887. 


SUFFOLK. —TOURISTS’ GUIDE to SUF 
FOLK, with Excursions by River, Road, and Rail.—By Dr. J. E. 
— F.L.S., F.G.S. Feap. 8vo. cloth, with Map, 2s. (New 
Volume of Stz anford’ s Series of County Guides.) 

WILTSHIRE.— TOURISTS’ GUIDE to 
WILTSHIRE ; its Scenery and Antiquities. By R. N. WORTH, 
F.G.S. Feap. 8vo, cloth, with Map and Plan of Salisbury Cathedral, 2s. 
(New Volume of St: unford’s Series of County Guides.) 

THE WYE.—TOURISTS’ GUIDE to the 
WYE and ITS NEIGHBOURHOOD. By G. P. BEVAN, F.S.S. 
Feap. 8vo, cloth, with Two Maps and Plan of Hereford Cathedral, 2s. 
(New Volume of Stanford’s Series of Tourists’ Guides.) 





The following are already Published in 


STANFORD'S TWO-SHILLING SERIES 
OF COUNTY GUIDES. 


BERKSHIRE. | ENGLIsH LAKEs. | SOMERSET. 
CAMBRIDGE. i Essex. SuRREY. 
CHANNEL IsLANDs. | & HAMPSHIRE. | SUSSEX. 
CorRNWALI KENT. Warwick. 


Yorks., N. anv E. 
RIDING. 
Yorks., W. RipinG. 


Spomene (THROUGH). 
Lonpon (Rounp). 
NORFOLK. 


DERBYSHIRE. | I 

Devon, Norru. | 

Devon, Soutu. | 

Dorset. | 

Fcap. 8vo, 
cloth. 

EnGuisH LAKE Disrricr. Nine IsLE oF WIGHT. 

Maps, 7s. 5S. 
Norru Wates. Four Maps, 6s. 6d. CARLISLE AND THE RoMAN WALL. 
IsLtE or Man. With New Map, ss. With Map, 5s. 


JENKINSON’S SMALLER PRACTICAL GUIDES. 


Feap. 8vo. 


With Six Maps, 





Encutsu Lake Dist! Paper, 2s.; cloth, 


1cT. Paper, IsLE OF MAN. 
ts. 6d. 2s. 6d. 
- yes IsLE of WiGHT. Paper, 2s.; cloth, 
NortH WA Es. Paper, 2s. 6d.; ae 6d. pes e 


cloth. 3s. 6d. CARLISLE. Paper, 2s. 

NORWAY.—THE HANDY GUIDE TO NORWAY. 
By THOMAS B. WILLSON, M.A., with Additions and Corrections 
for 1887. Fcap. 8vo, limp cloth, with Seven Maps, 5s. 


London: EDWARD ST ANFORD, 5 55 5 Chases Cross, S.W. 
Complete Tourists’ Catalogue of Books and Maps, per post for penny stamp. 








GOOLDEN & TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, 


ELECTRICAL ENGINEERS AND MANUFACTURERS. 


CONTRACTORS TO THE ADMIRALTY, WAR DeparRTMENT, INDIAN GOVERNMENT, &c. 


Goolden-Trotter Dynamos, ** G.T.,”’ “‘A.,”” and ‘* M.’ 

Sole Manufacturers of Trotter Dioptric Diffusers. 

Domestic, Factory, and Ship Installations carried out complete by our own staff. 
Estimates Free on application. 


pattern), Current Gauges, Fittings, &c. 














Halifax, Yorks, 


’ Types. Cardew Voltmeters (improved 





** A.”” type dynamo. 


_ 
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~ SUBSCRIPTIONS TO “NATURE.” 
s Ge 
Yearly ..-+-- ae 
Half-yearly ie ede wre. oS te 6 
Quarterly. 2 55+ ee eee ee ee 7 6 


To the United States, the Continent, &c. :-— 


a & 

WO bc cect tesa wae oS 
Half-yearly . 2. 0 6 7 2 ss 0 eo 0 0 IS 6 
eae iele a & ee ae eer oe 


Quarterly . 
To India, China, and Japan :— 


s. 4d. 
MGs ime eee Oe eR a oe ee 
Half-yearly . eS AOR ee Od 
ON) ee ee ee 


CHARGES FOR ADVERTISEMENTS 


Three Linesin Column 2s. 6d. 9d. per Line after. 


“2 &, 

One-Eighth Page, or Quarter Column. -0 18 6 
Quarter Page, or Half a Column. 25 6 
Half a Page, or a Column . : 5 re) 
fe) 


Whole Page . 8 
Money Orders tmiliees to MACMILLAN & CO. 





OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
IN VEN’ TIONS EXHIBITION—GOLD MEDAL. AWARDED. 
DENT’S: \NEW ILLUSTRATED 
| CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS §at 
. REDUCED PRICES, sent post 


free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Inkis used. It has been adopted by 

the principal Banks, Public Offices, and Railway Companies throughout 
Ireland 

It writes almostinstantly full Black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to Blot. 








—— easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 





an be obtained in London, through Messrs. BArcLay & Sons Farring- 


don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; andto be had of all Stationers. 


BEWLEY & _DRAPER_ (Limited), Dublin. 


FRY’S 


Pure Concentrated 


COCOA 


| 
| 





Ask your Grocer 
for a Sample 
and. Copy of 
Testimonials. 








AMERICAN EXHIBITION. 


dmazon Stone, 


ike’s.Peak 





PROF. FOOTE has in the West Brompton entrance over 12 tons of 
the finest American Minerals seen in Europe, such as Wulfenite, Vana- 
dinites, charming polished banded Malachites, and Azurites; Velveted 
Malachites, Turquoise, Opal, true Brookites, Geniculated Rutile Twin 
Zircon, Green Wavellite in balls, Variscite, Apatite, Tourmaline, Marcasite, 
Ruby Blende Diaspore, Sphene, Cacoclasite, Perofskite, Hydrotitanite, 
Tridymite, Chlorastrolite, &c., 

Wanted Minerals or Scientific Books in any Quantity. 

Best collection of American Geological and other Scientific Books ever 
seen in Europe. Catalogues Free. Please mention in what Department of 
Science you are interested. 


SG RIFFIN'S. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


&e. 





JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 


LONDON, W.C. 


VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 





‘ 
The British Medical Journal says:—‘“‘‘Van Hovuten’s Cocoa 
isadmirable. In flavourit is perfect, and it isso pure, well prepared, and, 
rich,” &c., &c. 









































HARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT’S 








HARVEY & PEAK ° 
MAKERS °* 











PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 
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MESSRS. MACMILLAN AND C0.’S NEW BOOKS, 


THE SCENERY OF SCOTLAND, VIEWED IN CONNEXION WITH 


its Physiological Geology. By ARCHIBALD eae F.R.S., Director-General of the Geological Survey of the United 


Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 


Geology and Mineralogy in the University of Edinburgh. ~ Second Edition, with Maps and Illustrations. Crown 8yo 
12s. 6d. 

THE SILVER POUND AND ENGLAND’S MONETARY POLICY SINCE 
the Restoration, together with a History of the Guinea, illustrated by Contemporary Documents. By the Hon. §, 
DANA HORTON, a Delegate of the United States to the International Monetary Conferences of 1878 and 188), 
8vo. 14s. 


FOUR-FIGURE MATHEMATICAL TABLES; Comprising Logarithms and 


Trigonometrical Tables, and Tables of Squares, Square Roots, and Reciprocals. By J. T. BOT TOMLEY, W.A,, 
F.R.S.E., F.C.S., Lecturer on Natural Philos sophy in the University of Glasgow. 8vo. 2s. 6d. 


PRACTICAL ORGANIC CHEMISTRY, THE OWENS COLLEGE 


COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., Anistent Lecturer on Chemistry in the Owens College, 
Manchester. With a Preface by Sir HENRY Roscoe, F.R.S., and Prof. SCHORLEMMER, F.R.S. Feap. 8vo. 2s. 6d. 


PRACTICAL INSTRUCTION IN BOTANY, A COURSE OF.  ByFf, 
O. BOWER, D.Sc., F.L.S., Regius Professor of Botany in the University of Glasgow ; and SYDNEY H. VINES, 
M.A., D.Ge., F.R-Ses Fellow and ‘Lecturer, Christ’s College, Cambridge, Reader of Botany in the University. With a 
Preface by W. T. THISELTON DYER, M.A., C.M.G., F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 
8vo. Part I. Phanerogame—Pteridophyta. 6s. Part II. ‘heeoshne tied. 45. 6d. 

NEW GEOGRAPHICAL SERIES, Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey 

of the United Kingdom. 

VOL. I1—THE TEACHING OF GEOGRAPHY. A Practical Hand-book for 
the Use of Teachers. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 

The aim of this volume is to advocate the claims of geography as an educational discipline of a high order, and to show how 
these claims may be practjcally recognized by teachers. 


Now Ready, 8vo, Price One Shilling. 


THE NATURE OF FEVER 


BEING THE GULSTONIAN LECTURES DELIVERED AT THE 
ROYAL COLLEGE OF PHYSICIANS OF LONDON IN MARCH 


) > 
1597 
BY 
DONALD MARALASS ER, M.A,, M.D., F.R.C.P., 
Fellow of St. Fohn’s College, University Lecturer in Medicine, and Physician to Addenbrooke's Hospital, Cambridg 
‘This may be taken as the last, but by no means the e final, word of physiological science upon the question ; and we venture 
. think that it will give considerable impetus to a further study of a subject which, always full of interest, has such important 
clinical bearings.” woh uncet, April 2, 1887. 
Scholarly and ingenious.”—Mew York Medical R: ’, April 23, 1887. 
Dr. MacAlister has propounded a comprehensive and coherent theory, which not only links together many well-known 
facts, but also harmonizes with the theories applied to analogous phenomena in the body... . The only thing to be regretted 
about these philosophical lectures is that there are but three of them.”—British Medical Fournal, April 2, 1887. 


MACMILLAN & CO., LONDON. 
JUST PUBLISHED. 


Demy 4to, with 24 Illust 5 Double and4o Single Plates, Price £2 10s. 


TECHNICAL SCHOOL AND COLLEGE BUILDING: 


Being a Treatise on the Design and Construction of Ap plied Science and Art Buildings, and their suitable Fittings and 
Sanitation ; with a Chapter on Technical Education. 


By EDWARD COOKWORTHY ROBINS, F.S.A., 


Member of Council of the Sanitary Institute of Great Britain, Member of the E ——— Committee of the City ont Guilds of London Institute 










for the Advancement of Technical Education, &c. 
of Ci omtent 
Introduction.—English and Foreign Technical Education.— Ar ialysis of the ned Report of the Royal Commissioners on Technical Educ age 
Buildings for Applied Science and Art Instruction, with Examp! f Foreign and English Buildings.—Analysis of the Fittings necessary t 





Buil ee —British and Foreign Examples of the Details of the F ittings —Heating and Ventilation genera!ly.—Heating and Ventilation necessary ! 
Applied Science and Instruction Buildings. —The Planning of Buildings for Middle Class Education.—Sanitary Science.—Appendix. 


Full Prospectus post free on application. 
London: WHITTAKER & CO., Paternoster Square, E.C. 
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MESSRS. MACMILLAN & CO.’S SCIENTIFIC WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous a and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 

TEXT-B OOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey « if Guent 
Britain and Ireland, and Director of the Museum. of Practical Geology 
London, formerly Murchison “4 of Geology and Mineralogyin the 
University of Edinburgh, &c. With numerous Illustrations. Second 

Fifth Thousand. Revisedand Enlarged. 8vo. 28s. 


Edition. 
CLASS-BOOK OF GEOLOGY. _ By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. 1os. 6d. 


ELEMENTARY 


With numerous Illustrations. 


PHYSICAL GEOGRAPHY, 


L ESSONS IN. By the same Author. 
cap. 8vo. 4s.6d. (Questions, rs. 6d.) 
PRIMER OF PHYSICAL GEOGRAPHY. By 
me ore ™ “~~ numerous Illustrations. New Edition. With 
Ss. [Science Primers. 
OU T LINES “OF ‘FIELD GEOLOGY. By the 
same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 


PRIMER OF GEOLOGY. By the same Author. 


With numerous Illustrations. New Edition. 18 ome. 1S. 
ctence Printers. 


A TREATISE ON ORE DEPOSITS. ‘By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
V'Ecole des Mines, Paris ; : Author of ** A Manual of Metallurgy,’ we're 
Mining and Metallurgy of Gold and Silver,”” &c. With numerous 
Illustrations. 8vo. 255. 


GEOGRAPHY. 


A NEW GEOGRAPHICAL SERIES. 
Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the 
- Geological Survey of the U nited Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical — book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S, Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Profess or of Geolo ey and 
Mir neralogy i in the University of Edinburgh. Cr. 8vo. 2s. [Next week. 

CLASS-BOOK OF GEOGRAPHY. By i. aos 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 

Coloured Maps. Feap. 8 8v0. 35. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD G REEN. With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGR APHY. By Sir GEORGE 


GROVE, D.C,L. With Illustrations. 18mo. 1s. [Sctence Primers. 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. 
lated from the German of Dr. HEINRICH KIEPERT. 


55. 
SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Feliow of Jesus College, Oxford. With Colo ured Maps, 
ee al en and Chronological Annals. Crown 8vo. 8s. 6d. 
124th nousan 
ANALYSIS OF ENGLISH HISTORY, based on 
oo s “Short History of the English People.” By ro W.A. TAIT, 
-A., Assistant Master, Clifton College. Crown 8 8vo. 35. 6d. 
GENER AL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 
revised and enlarged, with Chronological Table, Maps, and Index. 
18mo 6d. 
HISTORY ‘OF ENGLAND. By EpitH THOMP- | 
SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. | 
A HISTORY OF ENGLAND FOR BEGINNERS. 
By AR: AB 3ELLA BUCKLEY, Author of ‘‘A Short History of Natural | 
Science With Maps. Globe 8vo. 3s. 
OUR NAT IONAL INSTITUTIONS. A Short | 
Sketch for Schools). By ANNA BUCKLAND. 18mo. 1s. 
THE VICTORIAN HALF - CENTURY By | 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” | 
“Cameos from English History, *”* “ A History of France,” &e. Witha | 
new Portrait of the Queen. Crown 8vo, paper, 1s.; cloth, 1s. 6d. \ 


MACMILLAN & 





~ s 


Trans- 
Crown 8vo | 


| PRIMER OF LOGIC, 


THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Kni ghtbridge Pro 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 

of ‘* The Methods of Ethics.”” 8vo. 16 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised 
with a chapter on ‘* State Socialism and the Nationalisation of the Land, 
and an Index. Crown 8vo. 12s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph.D., a of ‘‘ Money,”’ ‘* Money in its Relation to Trade, 
&c. 8vo. 10s. 6 

A BRIEF "TEXT- BOOK OF _ POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,”’ * Money in its Relation to Trade,” &e. Crown 8vo. 6s. 6d 


POLITICAL ECONOMY FOR BEGINNERS, By 


a. ROC e, New Edition. With Questions, &c. Feap. Svc 
THE ECONOMICS OF INDUSTRY. By Pro- 


a A. MARSHALL and MARY P. MARSHALL. Feap. &y 


2s. 6d. 
PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 


IS. [Science Primers. 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. _ By Professor 
HENRY SIDGWICK, M.A, LL.D., &c. Third Edition 
8vo, 14s. A Supplement to the Second Edition, containing all the 


soca Additions and Alterations in the Third Edition. Demy 8vo 

THE HISTORY OF ETHICS, OUTLINES OF 
te: ENGLISH READE = By HENRY SIDGWICK, M.A. 
LL.D., &c. Crown8vo. 3s 

THE ELEMENTS Or “THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc, 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta. 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STU DIES IN DEDUCTIVE LOGIC. By the late 

a JEVONS, LL.D., M.A., F.R.S. Second Edition 
Crown & vo. 6s 

LESSONS IN LOGIC, INDUCTIVE AND DE- 

deg Ah By W. STANLEY JEVONS, gids ‘ae — 
w Edition With numerous Illustrations. 

A TEXT. BOOK OF DEDUCTIVE, ‘LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 
cutta. Second Edition. Globe8vo. 4s. 6d. 

By W. STANLEY JEVONS, 

LL.D., F.R.S. New Edition. 18mo. 1s. 

PSYCHOLOGY.—THE 
By James McCosn, D.D., LL.D., 
College, Author of ‘‘ Intuitions . the Mind,” 
Thought,” &c. Crown 8vo. 6s. 6d. 

CRITIQUE OF PURE REASON. By IMMANUEI 


In commemoration of the Centenary of its first Publicati: 


M.A., 
P. vl in 7 


COGNITIVE. “POWERS. 
Litt.D., President of Princet 
“Laws of Discursive 


KANT. 
lranslated into English by F. Max M@ ter. iy an Histori 
Introduction by Lupwic Norrf#. Twovols. Demy 8 16s. each. 


Vol. I. HISTORICAL INTRODUCTION, by Lupwic ; Moen: &c 
Ve — II. CRIT IQUE of PURE RE ASON, translated by F. Max MULLE® 
or the convenience of students these volumes are now sold separately 
or Prof. Max Miiller’s translation of the ‘‘ Critique of Pure Reason,’ 
Times says :—‘‘ Through this translation Kant’s work has for the first tir 
become inte rnational—the common property of the whole world.” 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum 
Founded upon Leit/aden fiir die Ag —* Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 

ELEMENTARY LESSONS IN THE SCIENCE 
a By RICUL + ieee PRACTICE. By Professor H. TANNER 

8vo. 35 

FIELD AND GARDEN CROP3, DISEASES OF. 
Chiefly such as are caused by Fungi. By WORTHINGTON G 
SMITH, F.L.S. Feap. 8vo. 45. 6d. 


CO., LONDON. 
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Fungus of Grape Vine (Oidium Tuckerii) ... 1 6 | to Examples of Pollens, meeeens : penny on one Slide, 
Cuticle of Tea Tree—Test for eee ro names. oo ° ase 
Anther of Tulip ... ose oe Io Sieve Tubes in Vegetable Marrow ... 
Stigma of Sedge (Carex hirta)... en ons oe ms 4 Anatomy of Leaf, 9 pieces on one Slide 
Ergot of Rye (Claviceps purpurea), very fine on ooo one «2 2 Elaters and Spores of Equisetum hyemale ... 
Hymenium, Gills, and Spores in Edible Mushroom Io Yeast Plant (Torula cerevisiz) 
Cylindrical Cellular Tissue in Helianthus tuberosa 1 o | Section of Leaf of Eucalyptus globulus through stomata 
Spirogyra nitida in conjugation s 6 Section of Potato, Starch Grains ix situ “ os 
Vegetable Moulds—Penicillium glaucum, Mucor mucedo, Asperg sillus Antheridia and Globules of Chara fragilis .. 
glaucus eee + each 1 o Very beautiful Stained Sections of Stems of Mare’. s+ s-tail Fern (Os 
Pinus sylvestris, one, two, and three years’ growth, double-stained regalis), Pepper Plant, Bamboo meee Land Rush, a a, 
Sections, mounted separately on one Slide ... 2 6 veller’s Joy ... eos 
Stems of Exogen, Endogen, and Sarge double- stained, mounted Series of 24 instructive Botanic: al Slides, in 1 Case om 
separately on one Slide... eee os om & © 


any of the on sent by return on receipt of Remittance for Price. 


1887 
NEW, RARE, AND INTERESTING BOTANICAL OBJECTS FOR THE MICROSCOPE, 


AWARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 
s. @. 


$8. d, 
with 
oe 8 6 
ro 
2 6 
Io 
Io 
» I 0 
Io 
Io 
munda 
Tra- 
each 1 9 
eve 26 6 


Crassifiep List of 40,000 first-class Objects. ILLustraTeEp CATALOGUE OF Microscopes. Either of the above sent post free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, 


OPTICIANS TO HER MA/JESTY’S GOVERNMENT, ESTABLISHED 1837. 


W.C. 





th dynamo 
being dis- 


water to house, driving 





henengine is required for other purposes). 





“OTTO” 


GIVES OFF 1 H.P. ON THE BRAKE. 


Very suitable for driving amateurs’ work- 
laundry machinery, chaf-cutting, &c. 


GAS-ENGIN E. 
OVER 20,000 SOLD. 
CROSSLEY’S 
NEW 5-MAN POWER 


\connected w: 


for electric lighting (the dynamo or pump 
CROSSLEY BROS.,|: 


Can be suppliedcombined with pumps or wi: 


shop, pumping 


Limited, 
MANCHESTER. 


(18 














A FINE TONIC 
DIGESTIVE. 








MUTTON VEAL & CHICKEN. 


, = SEA STURTLE Sour t TED 0 a| and fowl.” 
S—— -MEAT LOZENGES te e@_<& 














BRAND & CO.’S 


Al SAUCE. 


AND 


An excellent relish for “ fish, flesh, 


(497 
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Application. 
MAY BE HAD OF ALL OPTICIANS. 


Further Particulars on 
Note.—Samples ofthis New Aneroid are being shown at 


the Newcastle Exhibition by Messrs. Brapy & MAarTIn, 





Printed by Ricnarp CLay anp Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, an 
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Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 
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R. & J. BECK’S 
NEW MICROSCOPH, 


“THE STAR.” 


PRICES. , 


Stand, with 1-in. Object- 
glass and 1 Eye-piece 


Stand, with 1-in. and }-in. 
Object-glasses... .. .. 38 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double sapemagie in 
Case... ss — 


22 0 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
"GOLD MEDAL, 
International Inventions Exhibition, 1885. 


NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 














° Br jet, designed by Lewis Wricur, Esq., gives a most powerful light, 

: c% - minimum of trouble. The lime-pin, of Bessemer steel, has a deep 

commen a —- eee, new check-action is fitted. By this 

e whole lime-sur 
suberad tetas ace is used, yet the light never impinges 
“ 

Pr. new " cut-off,” devised by ANDREW Princiz, Esq., is also fitted to 

meg jets, by which the light can be turned up or down without altering the 
— be seen at work at 3 Fleet Street. 

writes workmanship, 47s. 6d., as supplied to A. PrincLe, Esq., who 

te oe write to let you know of the great success of the jet you made for me ; 

ine “og a grand light, and does not crack the limes as most jets do. Regard- 
& the cut-off, every time I use it I like it better.” 


Price, without “ cut-off” (as supplied to L. Wricut, Esq.), 325. 6d. 


NEWTON & CO., 3 Fleet Street, London, E.C. 





THE NEW AVITREQUS THERMOMETER 


(PATENT) 





Is as accurate as a Mercurial Thermometer and far more sensitive, while for 
portability it is unequalled, and it will be found an invaluable pocket com- 
panion. These instruments are not made on the old system of using the 
dissimilar contraction and expansion of two metals, but the motion is obtained 
from the expansion and contraction of a liquid hermetically sealed in a 
metallic vacuum. Price, in Solid Silver, the size of the engraving, in outer 
Morocco Case, 175. ; Gold, 40s.; Maximum (with stop), 19s. 6d. ; Gold, 
455. 6d. ; strong Metal Protecting Case, 15. extra. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 Ios., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScIENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 
Large Illustrated 
atalogue, 

= 600 Pages, 1200 
Engravings, Price 
55. 
Silver Medal 
awarded 
: Inventions 
: Exhibition, 1885. 
Telephone No. 6583. ‘Telegraphic Address: Negretti, London. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 
2 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
MANCHESTER, commencing on WEDNESDAY, AUGUST 31. 


PRESIDENT-ELECT : 
Sir H. E. ROSCOE, M.P., LL.D., D.C. i. Pu.D., F.R.S., V.P.C.S. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organizing Committees for the several Sections 
before the begi ig of the Meeting. It has therefore become necessary, 
order to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Transac- 
tions of the Association, anc d the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 3, addressed 
thus:—‘‘ General Secre pom, British Association, 22 Albemarle Street, 
London, W. For Section. .” Authors who comply with 
this request, and whose Pz pers a are e accepted, will be furnished before the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested to send information thereof to the SECRETARIES in a 
separate note. 

Reports on the Progress of Science, and of Researches intrusted to Indi- 
viduals or Committees, must be forwarded to the Secretaries, for presentation 
to the Organizing Committees, accompanied by a statement whether the 
inten will be present at the Annual Meeting. 






No Report, Paper, or Abstract can be inserted in the Report of the Asso- 


ciation unless it is in the hands of the —— before the conclusion of the 
Meeting ATCHISON, Secretary. 


CITY AND =e OF LONDON 
INSTITUTE. 
FINSBURY TECHNICAL COLLEGE. 
DAY DEPARTMENT for Students not under 14 years of age. 





The College Courses of Instruction in Laboratory, Lecture-room, Work 
shop and Drawing Office for Mechanical Engineers, Electrical Engineers, 
Technical Chemists, and Builders, commence on TUESDAY, October 4. 


Chemical Laboratories specially organized for Instruction in Technical 
manufacturing processes. 

Fee for Session, inclusive 
Office, £o. 

The Entrance Examination will take place on THURSDAY, September 
29, at 100’clock a.m. 

Scholarships of £30 a year each, and the Holl Scholarship of £20a year, 
all tenable for two years, will be awarded (in accordance with the several 
schemes) on the rest ae of the Entrance Examination. 

For particulars of Scholarships and Programmes of Instruction, apply at 
the Techni cal College, Leonard Street, City Road, E.C.; or at Gresham 
College, E.C. 


of Laboratories, Workshops, and Drawing 


PHILIP MAGNUS, Organizing Director. 
Ss. P. THOMPSON, Principal. 


A DEMONSTRATOR in PHYSICS is 
Wanted in the University of Sydney, New South Wales. Salary £350. 
For further particulars apply to Prof. J. J. THomson, Trinity College, 
Cambridge, to whom Applications, with not more than six Testimonials, 
should be sent before August 20. 


A CURATOR and LIBRARIAN is required 


for the Raffles Library and Museum, Singapore, who will also be the 
Secretary to the Committee of Management. He will have to supervise 
the moving of the present Books and Collections to the New Museum, 
where he will re- -arrange them, and will have practically to form the 
Museum anew. He will have Quarters for an unmarried man in the 
New Museum, simply furnished. 

The Salary will be 300 dollars per month on an agreement for five years ; 
his passage will be paid out, and also back at the end of five years. Till 
the Quarters are ready, 25 dollars per month will be allowed in lieu. 

All Applications should he addressed in writing (with Testimonials) to 
**The Private Secretary, Colonial Office, London, S.W.,” and should be 
sent in not later than August 1. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
Principal: H. R. REICHEL, M.A, Fellow of All Souls’ College, Oxford. 


The NEXT SESSION will open OCTOBER 1. _ The Classes are 
arranged so as to cover the requirements of the various London University 
Degree Examinations. Entrance Scholarships and Exhibitions will be 
Competed for on September 20 and the four following days. 

Fees :—(1) Registration, 41 1s.; (2) Lecture of Three Hours a Week per 
Term, £1 ts. ; (3) Laboratory (Physica al, Chemical, or Biological), £1 rs. for 
Six Hours a "Week, and so in proportion; (4) Composition-Fee for all 
Class (excluding Registration and Laboratory) Fees, £10, payable in 
advance, or £8 for Two Terms. 

CALENDAR containing Examination Papers, &c., will be ready by 
August 1, Price 1s. 6¢., by post, 18. 9d. 

For Prospectus (Now Ready) and Calendar, apply to 


W. CADWALADR DAVIES, Secretary and Registrar. 

















LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION, 


THOMAS BOLTON, 


Late of §7 NEWHALL STREET, BIRMINGHAM, 
HAS REMOVED TO 
83 CAMDEN STREET, BIRMINGHAM, 





Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of fr y 
or Twelve Tubes for tos. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE (Col. 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, Cextgs. 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES ANp 
NAUTILI. 

New SERIES OF ROCKS. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Sticet. 


-/ROCKS, MINERALS, FOSSILS. 
EF. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


148 BROMPTON ROAD, LONDON,S.W. 


Recently collected, and now on view, a large series of Rock Specir 
from Malvern and the neighbourhood, also from Coll, Tiree, Iona, 
numerous localities in Mull, including various Basalts, Tachylite, Ophi 
calcite, Coccolitic Limestone, and fine “examples of contacts. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


“BROWN CEMENT. 


The name of this Cement, admitted to be the best for Microscopica 
Work, has been registered, and is now labelled in White Letters upon 4 
Brown Ground. ae 

Purchasers should see that they are not deceived by fraudulent imita 
tions 

Price, rs. per bottle, with full instructions for use, from most Opticians 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
2 MUSEUMS, &c. EVERY REQUISITE FOR 
. ROCK SPECIMENS AND ROCK SEC 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES! 
STOCK AND GREATEST Bye - LONDON. NEW LISTS 





CoLtec. 











[se3 





New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E. 

WINTER SESSION of 1837-83 will commence on OCTOBER 1 
Pb pee “ead Address will be delivered by R. W. REID, Esq., 
: RO ENT T AQANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 res spectively, open to all first-year Students, wiil be offered for com- 
The Examination w ill be age on October 3, 4, and 5, and the 
with either Botany or Zoology at 





Petjects wil oA e a 1istry and Physics 
andidates. 

ths oaal Clasees are held t peommnout the year for the ‘‘ PRELIMINARY 

SCIENTIFIC” and ‘‘ INTERMEDIATE M.B.” Examinations of the 

UNIVERSITY of LONDON. 

All Hospital Appointments are open to Students without extra charge 

Schol arships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
nade to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several medi al practitioners and private families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in the Secretary’s office. 

Prospec tuses and all particulars may be obtained from the Medical Secre- 
Mr. GeorGE RENDLE. 














car 
y W. M. ORD, Dean. 
R. W. RE ID, Vic -Dean. 
Den vo, pp. l.-240, with Map, 2 Pians, and 17 Pl lates and Di 
Cloth, Price tos. 6d. 








JOURNAL AND PROCEEDINGS OF 
THE ROYAL SOCIETY OF NEW 
SOUTH WALES. 























Vol. XIX., 1885, Edite A. LIVERSIDGE, F.R.S., Professor of 
Chemistry and M logy in the University of Sydney. 
PrincitraL ConTENTS :— 

President’s Address. By H.C. Russell, B.A., F.R.A.S. 

i tem of Accurate Measurement by means of Long Steel Riband 

Ni ack By L. Hargrave. 

O Fo orm of Flying. M achine. By L. Hargrave. 

Local Variations and Vibrations of the Earth’s Surface. By H. C. Russell, 

., F.R.A.S. 

of the Decay of the Australian Forest By the Rev. P. 
loods in the Hawkesbury River. By J. P. Josephson, 








al of the North-Western Himalaya. By Dr. Brandis, F.R.S. 
a ments of Aborigines of Australia and some other Countries. 
F n, M.A. 
e in Mounting the Amphipleura pellucida in media 
r Re fra active Index than Can ad a balsam. By W. Man 





Glas., F.R.M.S. Lond. 


of the Adelong Reefs. 


By S. H. Cox, F.C.S., 





London: TRUBNER & CO., Ludgate Hill. 


MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients andthe 
Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 
from which single specimens can be selected. 

Ele: noniany Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES Of EVERY DESCRIPTION 
BRYCE-WRIGHT, 

Mineralogist and Expert in Frecious Stones, 

224 REGENT STREET, LONDON, W. 


’ Seer FES 
man, STANLEY § 

Mathematical Instrument Manufacturer to H.M. Government,Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
liiustrated Price List Post Free. 


an S S. obtained the only Medal in the Great Exhibition of 1862 for 

_ = of Construction of Mathematical Instruments, and the only 

= ; a AL in the Internationa! Inventions Exhibition 1885 for Mathe- 
atical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 














EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those ‘sub- 
jects wherein he is weak. No injurious crammingencouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 





| ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 


| 
| 


| 


most moder 


") A Con i the 
olog ical Observations at the Sydney | 
, F.R.A.S., F.M.S., Governn 


| 
| 





| excellently appo vinted ; 


&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. 
e. References of high character to Parents of Pupils. 
Prospectus and all particulars on application to the PRINCIPAL. 









Fees 











TO SCIE NCE CLASSES AND “SCHOOLS. 


SKELETONS OF ADULT GUANACO, 
STANLEY CRANE, MONITOR LIZARD, ANGLER 
FISH, &c. 


PRICES ON APPLICATION TO 
MOORE BROTHERS, 
| OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 





Fifth E n, with 1178 Engravings, Crown 8vo, 15s. 


A MANUAL OF BOTANY, including the 
Structure, Classification, Properties, Uses, and Functionsof Plants. By 
ROBERT BENTLEY, Professor of Botany in King’s College, London, 
and to the Pharmaceutical Society. 


: J. & A. CHURCHILL, 11 New Burlington Street. 


Now Ready, 


London 





FOWNES-WATTS’ CHEMISTRY. 

PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS, B.A., F.R.S., Author of ‘A Dic- 
tionary of Chemistry,”’ &c. With Coloured Plate of Spectra and 150 
Wood Engravings, Crown 8vo, 9s, 

CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A, TILDEN, D.Sc., F.R.S., Professor of 
Chemistry in the Mz ason College, Birming ham. Second Edition. With 
Engravings, Crown 8vo, tos. 

*,* These two volumes are based on the well-known Manual of the late 

Prof. Fownes, and form the Thirteenth Edition of that work. 

London: J. & A. CHURCHILL, 11 New Burlington Street. 








Now Ready, 8vo, 6s. 


ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), 
Lecturer on Comparative Anatomy at St. Bartholomew’s Hospital. 

London: J. & A. CHURCHILL, 11 New Burlington Street. 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used with ordinary pen and paper. Auto-Circulars resemble 
writtenletters. Used at the House of Lords, &c. 


AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 
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STANFORD'S TOURISTS’ GUIDES, 1887. 


SUFFOLK. —TOURISTS'’t GUIDE to SUF- 
FOLK, with Excursions by River, Road, and Rail.—By Dr. J. E. 
TAYLt IR, F.L.S., F.G.S. Feap. 8vo. oe with Map, 2s. (New 
Volume of Stanford’ s Series of County Guides, 

WILTSHIRE.— TOURISTS’ GUIDE to 
WILTSHIRE ; its Scenery and Antiquities. By R. N. WORTH, 
F.G.S. Feap. 8vo, cloth, with Map and Plan of Salisbury Cathedral, 2s. 
(New Volume of Stz anford’ s Series of County Guides.) 

THE WYE.—TOURISTS’ GUIDE to the 
WYE and ITS NEIGHBOURHOOD. By G. P. BEVAN, F.S.S. 
Fcap. 8vo, cloth, with Two Maps and Plan of Hereford Cathedral, z 2s. 
(New Volume of Stanford’s Series of Tourists’ Guides.) 





The following are already Published in 


STANFORD'S TWO-SHILLING SERIES 
OF COUNTY GUIDES. 


BERKSHIRE. EnGiisuH Lakes. SOMERSET. 

CAMBRIDGE. i pe | SURREY. 

CHANNEL IsLaNpbs. HAMPSHIRE. SUSSEX. 

CoRNWALL, | i KENT. Warwick. 

DERBYSHIRE. | Lonpon (THROUGH). Yorxs., N. AnD E. 

Devon, Nortu. saunen (Rounp). RIDING. 

Devon, Soutu. ie yORFOLK. Yorks., W. Rip1Nnc. 

Dorset. 

JENKINSON’S PRACTICAL GUIDES. [Fcap. 8vo, 
cloth. 

Encutsu Lake District. Nine wae ™ oF Wicur. With Six Maps, 


Maps, 75. 


Norru Wates. Four Maps, 6s. 6d. Caskn ISLE AND THE RoMAN WALL, 


IstE or Man. With New Map, ss. With Map, ss. 
JENKINSON’S SMALLER PRACTICAL GUIDES. 
Fcap. 8vo. 

Encutsu Lake District. Paper, IsLE OF MAN. Paper, 2s.; cloth, 
1s. 6c. 2s. 6d. 
| Iste or Wicut. Pz 2s.; cloth, 
Nortu Wates. Paper, 2s. 6d.; ae on oh 
cloth. 3s. 6d. CarRisL_e. Paper, 2s. 


NORWAY.—THE HANDY GUIDE TO NORWAY. 
By THOMAS B. WILLSON, M.A., with Additions and Corrections 


for 1887. Fcap. 8vo, limp cloth, with Seven Maps, 5s. 
London: EDWARD STANFORD, 55 Charing Cross, S.W. 


Complete Tourists’ Catalogue of Books and Maps, per post for penny stamp. 


“GEORGE BELL & SONS’ BOOKS. 





Just Published. Demy 8vo, 5s. 


HAND-BOOK OF FERN-ALLIES. 4 


Synopsis of the Genera and Species of the Natural Orders Equise. 
tacez, Lycopodiacez, Selaginellacez, Khizocarpeez. By J. G. Baker, 
F.R.S., F.L.S., First Assistant in the Herbarium of the Royal Gardens 
Kew. 





Demy 8vo, 7s. 6d. 


A FLORA OF THE ENGLISH LAKE 
DISTRICT. By J. G. Baxer, F.R.S., F.LS. 


‘A model of what a local flora should be.””—Guardian. 


Third Edition. 


RAMBLES IN SEARCH OF WILD 
FLOWERS, and How to Distinguish them. By MARGARET Pugs, 
Author of ‘‘ Flowerless Plants,’’ “‘ British Grasses,” &c. With 96 
Coloured Figures and numerous Cuts. 


Large Post 8vo, 7s. 6d. 


Fifth Edition, with new Appendix. Crown 8vo, limp cloth, 4s. 62. 


| 
| THE BOTANIST’S POCKET- BOOK. 


Containing in a tabulated form the Chief Characteristics of British 
Plants,,with the Botanical Names, Soil or Situation, Colour, Growth, 
and Time of Flowering of every Plant, arranged under its own Order, 
with a Copious Index. By R. W. Haywarp. 


With 1937 Full-page Coloured Plates. 


SOWERBY’S ENGLISH BOTANY. Con- 


taining a Description and Life-size Coloured Drawing of every British 


Plant. Edited -~< brought up to the Present Standard of Scientific 
Knowledge by J. BoswE.L, LL.D., F.L.S., &c. The Figures by 
J. E. Sowerby, J. tv. Salter, A.L.S he and N. E. Brown. In 12 vols. 


super-royal 8vo, £24 3s. in cloth, £26 11s. in half-morocco, and £30 9s. 
whole morocco. Also in 89 Parts, 5s. each, except the Index Part to the 
whole Twelve Volumes, containing Scientific and Common English 
Names, with their equivalents in French and German, 7s. 6d. 





GEORGE BELL & SONS, York Street, Covent Garden. 


London : 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 


FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





Just Published, Illustrated throughout, Price 7s, 6d. 


PRACTICAL ELECTRICITY. | 


By Prof. W. E. AYRTON, F.R.S. 


** The best existing text-book for first-year students of electrical engineer- 


ing.”"—English Mechanic. 


‘ The student will find the book contains far more useful practical informa- | 
tion upon instruments used by practical men than any other work in this or | 


any other language.” —Z/ectriczan. 
CASSELL & COMPANY (LimirTeEp), Ludgate Hill, London. 





Small Crown 8vo, 2s. 


MATTER AND ENERGY: 


Are there Two Real Things in the Physical | 


Universe ? 
REING AN EXAMINATION OF THE FUNDAMENTAL 
CONCEPTIONS OF PHYSICAL SCIENCE. 
By B. L. L. 





London: KEGAN PAUL, TRENCH, & CO. 


Just Published. 
SUPPLEMENT TO JOHN WHELDON’S 
BOTANICAL CATALOGUE. 


Including the Library of the late Mr. THomas Moore, Author of ‘Index 
Filicum,” &c. 


Post Free, 2d. in Stamps. 


58 GREAT QUEEN STREET, LONDON, W.C. 





Now Ready, Medium 8vo, with numerous IIlustrations, 18s. 


_ AN INTRODUCTION TO THE 
STUDY OF EMBRYOLOGY. 


} 
| 
| By A. C. HADDON, M.A., M.R.LA., 
| 


Professor of Zoology in the Royal College of Science, Dublin. 


London: CHARLES GRIFFIN & CO., Exeter Street, Strand. 


| 
|GEOLOGY OF WEYMOUTH, PORT- 
| 





LAND, and COAST OF DORSET. With Archeological and Natural 
History Notes. By ROBERT DAMON, New and Enlarged 
| Edition, Illustrated, Price 5s.; or, with Gecicgical Map and extra 
| Plates, 7s. 6d. Post free. 
| R. F. DAMON, Weymoutn. 
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SUBSCRIPTIONS TO “NATURE.” 


s dd. 
a a ee ee 
Half-yearly . 2. 2 + ee ee ee ee IA 6 
Quarterly. . 5+ + eee eee eee 7 6 

To the United States, the Continent, &c. :— 

s. d. 
Yearly . 2 2 eee eee eee ee 6 6 30 6 
Half-yearly . . 2 2 ee ee ee ee ow IS 6 

8 o 


Quarterly. 2 2 6 2 ee ee ee ee ee 


To India, China, and Japan :— 


s. 
fC: a a ee ee ee 
Half-yearly rere Cee 
Certeny. 2 ee ere ewe eres & 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6¢. 9d. per Line after. 
4 &. 

One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Half a Page, ora Column. ........3 5 
ES 5 a) hoe eee ew ow ee a 

Money Orders payableto MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


AAAK 


oooas 





BERKHAMPSTED SCHOOL, HERTS: 


Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head-Master. 


VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 











_ The British Medical Journal says:—‘‘‘Van HovteEn’s Cocoa 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 














On the rst of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by James BriTTEN, F.L.S., British Museum. 


wgnrenrs :—Original Articles by leading Botanists.—Extracts, and 
otices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ‘ HANSA,” 


pices since 1864in Hamburg, is the only independent professional paper 
the nenng danny exclusively to Maritime Objects. Essays, Critiques, 
of Maia eports, Advertisements. Strict eye kept upon the development 
sto atia nie every respect. Every second Sunday one Number in 
eet wang ; frequent supplements and drawings. Subscription at any time ; 
Psa wy ev of the year furnished subsequently. Price rs. for twelve 
pe S. dvertisements 4d. a linewidely spread by this paper; considerable 
ee or 3, 6, r2 months’ insertion. Business Office: Aug. Meyer and 
H my, Hamburg, Alterwall, 28. Edited by W. von FrEEDEN M.R. 
amburg, Alexander Street, 8. 











AMERICAN EXHIBITION. 


fore 


.dmazon 
Pike’s Peak, ( 





PROF. FOOTE has in the West Brompton entrance over 12 tons of 
the finest American Minerals seen in Europe, such as Wulfenite, Vana- 
dinites, charming polished banded Malachites, and Azurites; Velveted 
Malachites, Turquoise, Opal, true Brookites, Geniculated Rutile Twin 
Zircon, Green Wavellite in balls, Variscite, Apatite, Tourmaline, Marcasite 
Ruby Blende Diaspore, Sphene, Cacoclasite, Perofskite, Hydrotitanite 
Tridymite, Chlorastrolite, &c., &c. 

Wanted Minerals or Scientific Beoks in any Quantity. 

3est collection of American Geological and other Scientific Books ever 
seen in Europe. Catalogues Free. Please mention in what Department of 
Science you are interested. 


RICHARD ANDERSON & CO,, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. 

Manufacturers and Erectors of every description of 





Contractors to H.M. Government 







ELECTRIC BELLS, 
SPEAKING-TUBES, é&c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 

EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield. 
LEADENHALL HOUSE, 101 LEADENHALL STREET 
LO 


Telegrams—" TONNERRE LONDON.” 








NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 
asone ofthe best existing papersfor Advertising Farmsto be Let and Estates 


for Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. Annual Subscription, payable in advance, 145. 
Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


HOLLOWAYS OINTMENT eeratas 


INFALLIBLE 

REMEDY 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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BIOLOGY. 
A ‘TEXT-BOOK OF PHYSIOLOGY. By Micuaet 


FOSTER, M.D., Sec. R.S, Pr rofessor of Physiology in the University 
f Cambridge. W.th Illustr Fourth Edition, revised. 8vo. 215 


ELEMENTARY P RAC’ TICAL PHYSIOLOGY, A 


COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R-S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinit y College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6: 


PRIMER OF | 
FOSTER, M.D., 


PHY SIOLOGY, ELEME! 
I THOMAS HENRY HUXLEY, 
numerous Illustrations. Feap.Svo. 4s. 6d. 

.* Work for the Summer Session, on 

PRACTICAL HISTOLOGY. By WILLIAM F EARN- 
LEY. Witt — istrations. Crown 3vo. 75. 

ELEMENTS OF THE COMP AR ATIVE 
rOMY OF VERTEB ae Adapted from t ie German of R 


WIE DERSHE IM, Pr essor of Anatomy, and Director of the 
of nan ar 1 Comparative Anatomy in the University of F 


Big ie OGY. ” By MICHAEL 
With numerous Illustrati ons, 18m 
[Science Primers. 


NTARY LESSONS IN. 
F.R.S. New Edition. With 
(Questions on, 1s. 6d.) 


aS, &e. 


ANA- 
OBERT 


















B: AV TON PARKER, Professor of Biol gy in the 
f South Wales and Monmouthshire. With Addi- 
t the Au rand Translator, With Two Hundred and Seventy 
W icuts. Medium 8vo. 12s. 6d. 

A TREATISE ON COMPARA’ T IV E EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R. w and Le pode 
Trinity College, Cambridge. With Illustr : nd Editi 

—~ vut alteration from the First E litio n. 1 2 vols. 8vo. 
. II. ars. 


’ Prof. MICHAEL 





\L EMBRYOLOGY. B; 


F OSTE R, “MA, F. R S., and the late F. M. BALFOUR, F.R.S. 
Third Edition, revised : nd enlarged. Edited by Apam SEpGwick, 
M.A., and WALTER "ian rE. With Illustrations. Crown 8vo. ros 6d. 


COMPARATIVE ANATOMY. 
A Translation by F. JEFFREY 
B.A Revised with Preface by Professor E. RAY LAN- 
KES rER, Fr. R.S. With numerous Illustrations. 8vo. 21s. 


ANATOMY, LESSONS IN ELEMENTARY. By 


\ 
ELE MENTS OF 
'rofes or CARL GEGENBAUR. 


ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 
Fcap. 8vo. 6s. 6d. 
A TEXT-BOOK OF THE PHYSIOLOGICAL 


CHEMISTRY OF THE ANIMAL BODY. 
of the Chemical Cha ges occurring in Disease. 


Including an Account 
By A. GAMGEE, 





M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens Co sllege, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 18s. [Vol. Ll. in the press. 


A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised Crown 8vo. 6s 
J INTRODL CTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
L L D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 64 
AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Roy al School of Mines. With a Preface 
by Tuomas Henry Hvuxtey, F. R.S. Royal 4to. r4s. 
A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 


AN 


Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 
big FERTILISATION OF FLOWERS. By Pro- 


r HERMANN MULLER. Translated and Edited by D’ARCY 
“TH YMPSON, B.A., Professor of Biology in University College 


Di ndee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 
STRUCTURAL BOTANY, OR ORGANO- 


GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytog raphy, and a Glossary 
of Botanical Terms. By Professor ASA GRAY, LL.| 8vo. ros. 6d. 
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iB IOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOT ANY, 
COURSE OF. By F. 0. BOWER, D.Sc., F.L.S., Professor ¢ 
Botany a" the Univers ity of Glasgow, and SYDN EY H. thd 
M.A., D.Sc., F.R.S., Felluw and Lecturer, Christ’s College, 
bridge. With a Preface by W. T. THisELton Dyer, M.A, 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 8yo, 

Part I —PHANEROGAM&—PTERIDOPHYTA. 6s. 
Part 1l.—BRYOPHYTA—THALLOPHYTA. 4s. 6. 


LESSONS IN ELEMENTARY BOTANY, By 
Professor OLIVER, F.R.S. New Edition. 


ious. Fecap.8vo. 45. 6d. 


PRIMER OF BOTANY. _ By Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations 
New Edition. 18mo. 1s. [Science Primers. 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.I, C.B, M.D., F.RS, 
D.C.L. Third Edition, revised. Globe 8vo. 10s. 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in Universit y 
College, London, &c. With Illustrations, Extra fea ap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
Their History, Products, and Uses. By JOHN SMITH, A.L.S., & 


8vo. 145. 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown Svo. 12s. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F.DE VISMES KANE, M.A., M.R,I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra 


tions. Crown 8vo. 1os. 6d. 

A LIST OF EUROPEAN RROPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 15. 


ANTHROPOLOGY. 
ANTHROPOLOGY. 


of Man and Civilisation. 
numerous Illustrations. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician an 
Lecturer on Mat eria Medica at St. Bartholomew’s Hospital; Exar 
in Materia Medica in the University of London, in the Victoria U 
versity, and in the Royal College of Physicians, London ; late 
in the University of Edinburgh. Adapted to the United States P 
copoeia, by FRANCIS H.W ILLIAMS, M.D., Boston, Mass. 
Edition. Adapted to the New British Pharmacopezia, 1885. Me 
8vo. 21s. 


TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra 
tions. New Edition Enlarged. 8vo. 10s. 6d 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tibin- 
gen. ‘Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Me 
Lecturer of St. John’ s College, Cambridge, Physician to Addenbro 
Hospital, and Teacher of Medicine in the University. With numerous 


Illustrations. Medium 8vo ae 
Part I.—GENERAL PAT H LOGIC AL ANATOMY. Second Edition 


12s. 6d. 
Part i1.—SPECIAL PATHOLOGICAL ANATOMY. 
VIII. Second Edition. 12s. 6d. Sections 1IX.—XII. 12s. 6d. 


MICRO-ORGANISMS AND DISEASE. An In 


troduction into the Study of Specific Micro-Organisms. By E. KL EIN, 


the 












With numerous Illustra. 





An Introduction to the Study 
By E. B. TYLOR, D.C.L., F.R.S. Wit! 
Crown 8vo. 7s. 6d. 














Sections I.=— 


M.D., F.R.S., Lecturer on General Anatomy and Physiology in 
Medical School of St. Bartholomew’s Hospital, London. With 121 
Illustrations. Third Edition, Revised. Crown 8vo. 6s. 
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THE SCENERY OF SCOTLAND, VIEWED IN CONNEXION WITH 
its Physiological Geology. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Surveys of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo 
12s. 6¢. 

NEW PART (Part XXII.), WATSON—ZWISCHENSPIEL. Price 35. 6d. 


A DICTIONARY OF MUSIC AND MUSICIANS. By Eminent Writers, 
English and Foreign, Edited by Sir GEORGE GROVE, D.C.L., LL.D., Director of the Royal College of Music, &c. 
Demy 8vo. Vols. I., II., and IIL, 21s. each. Vol. I. A to Impromptu. Vol. II. IMPROPERIA to PLAIN SONG. 
Vol. III. PLANCHE to SUMER IS ICUMEN IN. With Illustrations in Music Type and Woodcut. Also published in 
Parts. Parts I. to XIV., XIX. to XXII:, 3s. 6d. each. Parts XV., XVI., 7s. Parts XVII, XVIII., 7s. 


THE SILVER POUND AND ENGLAND'S MONETARY POLICY SINCE 


the Restoration, together with a History of the Guinea, illustrated by Contemporary Decuments. 3y the Hon. S. 
DANA HORTON, a Delegate of the United States to the International Monetary Conferences of 1878 and 1881. 
8vo. 145. 


FOUR-FIGURE MATHEMATICAL TABLES; Comprising Logarithms and 


Trigonometrical Tables, and Tables of Squares, Square Roots, and Reciprocals. By J. T. BOTTOMLEY, M.A., 
F.R.S.E., F.C.S., Lecturer on Natural Philosophy in the University of Glasgow. 8vo. 25. 6d. 


PRACTICAL ORGANIC CHEMISTRY, THE OWENS COLLEGE 


COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., Assistant Lecturer on Chemistry in the Owens College, 
Manchester. With a Preface by Sir HENRY RoscoE, F.R.S., and Prof. SCHORLEMMER, F.R.S. Feap. 8vo. 2s. 6d. 


PRACTICAL INSTRUCTION IN BOTANY, A COURSE OF. By F. 
O. BOWER, D.Sc., F.L.S., Regius Professor of Botany in the University of Glasgow; and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Cambridge, Reader of Botany in the University. With a 
Preface by W. T. THISELTON DYER, M.A., C.M.G., F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 
8vo. Part I. Phanerogame—Pteridophyta. 6s. Part II. Bryophyta—Thallophyta. 45. 6d. 


FORMAL LOGIC, STUDIES AND EXERCISES IN, including a Generaliza- 
tion of Logical Processes in their Application to Complex Inferences. By JOHN NEVILLE KEYNES, M.A., University 
Lecturer in Moral Science, and late Fellow of Pembroke College, in the University of Cambridge. Second Edition, Revised 
and Enlarged. Crown 8vo. Ios. 6d. [Next week. 


NEW GEOGRAPHICAL SERIES. Edited by ARCHIBALD GEIK/E, F.R.S., Director-General of the Geological Surveys 
of the United Kingdom. 


VOL. I1—THE TEACHING OF GEOGRAPHY. A Practical Hand-book for 


the Use of Teachers. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Gec.ogical Surveys of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 
*,” The aim of this volume is to advocate the claims of geography as an educational discipline of a high order, and to show how 
these claims may be practically recognized by teachers. 


Now Ready, 8vo, Price One Shilling. 


THE NATURE OF FEVER; 


BEING THE GULSTONIAN LECTURES DELIVERED AT THE 
ROYAL COLLEGE OF PHYSICIANS OF LONDON IN MARCH 
1887. 


BY 


DONALD MACALISTER, M.A,, M.D., F.R.C.P., 
Fellow of St. Fohn’s College, University Lecturer in Medicine, and Physician to Addenbrooke's Hospital, Cambridge. 


“This may be taken as the last, but by no means the final, word of physiological science upon the question ; and we venture 
to think that it will give considerable impetus to a further study of a subject which, always full of interest, has such important 
clinical bearings.” —Zancet, April 2, 1887. 

“Scholarly and ingenious.”—Mew York Medical Record, April 23, 1887. 

f “ Dr. MacAlister has propounded a comprehensive and coherent theory, which not only links together many well-known 
acts, but also harmonizes with the theories applied to analogous phenomena in the body... . The only thing to be regretted 
about these philosophical lectures is that there are but three of them.”—ritish Medical Fournal, April 2, 1887. 


MACMILLAN & CO., LONDON. 





NATURE 


XcVvl 


yap 21, » 1887 





| 
| 
| 
| 
| 
| 








































- . wRESEeOSVOsU es 
~ mM : © 2eles "Sos" : ez 
Cc ~ } Seust fan” .* fa on 
Lud oa wa 2" 8S wn se 
“ Agevend Say I 3% 
> ; Seoo 4. a8 o¢ 
s & Sussgae2eea P as 
zr 8 gag sizegna 3 a 
= 5a68 e+ v= & & SY 
a 2 5 6225S 75% 89 & , 4 
fx] oe es SEEQSQLRZExyRZe DS 4% 
o ‘ sas vow s 8S 23h 
. Iss & ¥ BeShsageser fy § 373 
od = = s ga oe Seomas.5 nS ene = 5 os 
S 5 3 \ 6 Se, eges" pt eS 88 
re} 2s 8 o SS 88 Sag = oR 
t= fz} 38 - os esyecey fy NS ER, 
Qa am Co } +S a e. Sous Zs9 tats ~ 6 8s 
= 232 Pt SOSgeeteeee so a 
Pane eo sf} sBeoy=se2eia pp . is 
ia & % 233 SeOrs ba SS. - Si 
| Oo o ro) Rov =3 oO 8 >> 
re Ze 7 E>se's O35 2S eg s & O5 
~ . 8 = 28 . On 
<— } ty) 22a “es pee. S93 ener @ S&S 4 as 
7 qa 5 4S Bm ses gr Su sso8s & 846 
Z => = 433 Ye Zo~SwesoeSiana met Y < 23 
ea > MN = & $ a4 SHSsessatesss O 8 = 45 
— C £2 8 ibs = Pak otsne sm OM 8 SZ 
Bi] “Rel m 3 bak ptshEe> MB |: fo 
Co es Edy wos a> Zane [£3] $ > 39 
co . 2 Segescisuate? ZS Shs 
3a BeBe Mey ES 55 ef § = EF 
ce Li) = om, MEEZYRAZOS e a4 
°ss 8 25.2 a2 S4cEse fy n§ 
= = a@ulgeecSaes \§ 
<= So ZeSSSSbe Tas & a2 
a orev -ao“zsSog bY 
Le) eae etesstaerrten ea 
bed BESECSa2sueS = Zs 














" 
Ms 
of 
hi 
M 
’ 


Son, AND RAY™MENT 
(LEJEUNE AND PERKED), 


MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES 
101 HATTON GARDEN LONDON, E.C. 


SECOND EDITION. | THE ENTOMOLOGIST’S MONTHLY 
GRIFFI N’S | MAGAZINE. 


C H E M | C A L H A N D | + RAF T p Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Gnhe by C. G. Barrett, J. W. Douctas, W. W. Fow ter, M.A, 
PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 





The volumes cow- 





H. T. Stainton, F.R.S. 
This eon commenced in 1864, contains standard articles and notes 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 


on ail subjects connected with Entomology, and especially on the Insects of 
Most Complete and Cheapest List of Apparatus. 


| the British Isles. 
Subscription—Six Shillings per Volume, post free. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


mence with the June number in each year. 
Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
address. 











HARVEY & PEAK 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





LEWIS WRIGHT’S 














PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 








Goolden-Trotter Dynamos, ** G.T.,”’ “A., 
pattern), Current Gauges, Fittings, &c. 





GOOLDEN & TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Tae, 


ELECTRICA] ENGINEERS AND MANUFACTURERS. 


CONTRACTORS TO THE ADMIRALTY, WAR DEPARTMENT, INDIAN GOVERNMENT, &c. 


” and ‘*M.”’ Types. 

Sole Manufacturers of Trotter Dioptric Diffusers. 

Domestic, Factory, and Ship Installations carried out complete by our own staff. 
Estimates Free on application. 







Cardew Voltmeters (improved 





ei CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


* No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
Will burn any kind of fuel ! 
| Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons 
2. Pamphlets and Particulars free. 


W. H. BAILEY & CO., Hyprautic Encinerrs, &c. 


tion! No skilled labour! 


daily, 





Pumping Salt Water at 
Colwyn Bay Hotel. 


Costs less to work than any other kind of engine. 


Avsion Works, SALFORD, MANCHESTER. 


Supplying a 
Mansion. 


eal 
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A WEEKLY 


“© To the 


ILLUSTRATED JOURNAL OF 


SCIENCE, 


solid ground 


Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 926, VOL. 36.] 
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R. & J. BECK’S 
NEW MICROSCOPE, 


PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


4 Ss. d. 


Stand, with I-in. and j-in. 
Object-glasses... .. .. 39 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Leia ae 


4 0 





Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 
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~ PERFECT 











The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
| power, r-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
; diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
| in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s, Od. 
| JOHN BROWNING, 63 sTRAND, LONDON, W.C. 








Now Ready, Vol. VIII., Part II. 


THE JOURNAL OF PHYSIOLOGY. 


as x with the Co-operation in England of Prof. W. RUTHERFORD, | 


-R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
egy  ewatt meats Prof. H. P. BOWDITCH, of Boston 
- H. NE J IN, F.R.S., of Balti ~ > 
WOOD, of Philadelphis : S., of Baltimore; Prof. H. C 


By MICHAEL FOSTER, M.D., F.R.S. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 


A fuily-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 
$ more sensitive than any arrangement of Thermopile 
and is very rapid and dead beat in its action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Compa : . p 
of which is a 4 —_- Agents for the Microscopes of Zeiss, a supply 


lhis Instrument i 
and Galvanometer, 





| ected: 


NEGRETTI & ZAMBRA’S 
| PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 
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The set contaias Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case, £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 


Screntiric INSTRUMENT MAKERS TO THE QUEEN, 





HOLBORN VIADUCT, E.C. 
BRANCHES :—45 CORNHILL}; 122 REGENT STREET. 
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BALFOUR MEMORIAL FUND. 


The Managers of the Balfour Memoria! Fund hereby give notice that the 
Balfour Stud lentship will e vacant on OCTOBER 18, 18 
The names of Applicants, together with such informs don concerning their 


must be by OCTOBER 1, 





qu alific ations as they may think desirable, sent , 

1887, to the Secretary, J. W. Clark, M.A, New Museums, Cambridge, | 
from whom a copy « of the Regalations affecting the Studentship may be 
obtained 


New Museums, Cambridge, July 18, 1887. 


THE GEORGE HENRY LEWES STU- 

DENTSHIP for ORIGINAL a ESTIGATION in PHYSIOLOGY 

= vacant on October 1. Int ending Candidates should send in 
1 with such informa ati on as they may thi nk Bogen , to Pre 















of Science (i 


The Session of the F act =e s of Arts and Laws and 
the Ir idian School and the Departm ents of Applied Science and Technology 
and of the Fine Arts) ) be gins on Octot er ‘ Introductory Lecture at 3 p.m. 
by the ae Prof A. J CHU RCH, M.é 

Th sssion of the Faculty of Medicine commence n October 3. Intro- 








duc tory mT ture at 


} p.m. by Dr. H. RADCL [FFE CROCKE R, F.R.C. 
T 









Instruction is provid 

Prospectuses and re ations velasing 6 
may be obtained fro > College, Gower Str 

The Examinations for Andrews Entrance 
and for Medical and (Gilchrist) Engineering ‘E tran 
Septe mber 29. 

The School reopen s September 19. 

The College is close to the Gower Street Station. 





M.A., 


J. M. HORSBURGH, Secretary 


~ VICTORIA INSTITUTE. 


PRESIDENT—PROF. G. STOKES, P.R.S. 
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ST. THOMAS’S. “HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of on OCTOBER 1, 
when an a tory Address - REID, Esg., 
F.R.C.S. 3p 
TWO ENTRANCE 
£60 respectively, open to 
petitio yn. The Examination 
subjects will be Chemistry anc 


1837-83 will commence 
will be dulbvend by R. W 


SCIENCE SCHOLARSHIPS of 125 guineas an i 

all first-year Students, will be offered for con 

= be held on October 3, 45 and 5, and thi e 
1 Physics, with either Botany or Zoology at 

















the option of C dates. 

Special Classes are held throughout the year for the *‘ PRELIMINARY 
SCIENTIFIC” and ‘INTERMEDIATE M.B.” E xaminations of the 
UNIVERSITY of LONDON. 

All H »spital Appointments are open to. Stuc lents withoute xtra charge. 

Scholar ships and Money P. rizes of considerable value are awarded at the 


also several Medals. 

sum or by instalments. Entries may te 
special arrangements are 
; also for 


Sessional Examinations, as 

The Fees may be paid in one 
made to Lectures or to Hospital Practice, and 
made for Students entering in their second or subsequent years 
Dental Studer nts ; and for Qualified Practitioners. 

Several medical practitioners and private families resi ding in the neigh- 
beurhood receive Students for residence and su pe rvision, and a register « 
approved lodgings is kept in the Secretary’s office 


Prospectuses and all particulars may be obtained from the MedicalSecre- 


tary, Mr. GeorGe RENDLE. 
Ww. 


R 


M. 


ORD, D  weng 
WwW. Vix 


REID, e-D 





PHYSICIST, with £2000 to £4000 Ca Capital, 
n Parti vers! a very -established ma 

X [om a ly, 
eman Street, E.C 





to joi 





~INVEN’ rIONS EXHIBITION—GOLD MED-é AL AWARDED. 


DENT’S\" 
WATCHES. 


EW 
CATALOGUE 
WATCHES 
REDUCED 


ILLUSTRATED 

of 
and CLOCKS at 
PRICES, sent post 
on application to E. DENT 
and Co,, Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 


free 





| 


| 


HIGH-CLASS | 


4 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION. 
THOMAS BOLTON, 
Late of 5; NEWHALL STREET, BIRMINGHAM, 
HAS REMOVED T0 
83 CAMDEN STREET, BIRMINGHAM, 





oe Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Mo ntns Jor Subscription of £1 1 
or Twelve Tubes for 10s. 6d. 


Portfolio of aaa, Eleven Parts, 1s. each. 


‘MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE (Col. 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CE gs. 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

New SERIES OF ROCKS. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 
Oppos site No rfo! Ik Street. 











COLLEc- 


ANI 


ROCKS, MINERALS, FOSSILS. 
F. H. BUTLER, 


Assoc. R. S. Mines Lond., M.A. Oxon., L.S.A. Lond., &c., 
Successor to the late R. TALLING, 


148 wraprvnduiainn ROAD, LONDON, S.W. 


collec ted, 
n 





and n 













NATURALISTS’ 
GLASS-CAPPED BOXES. 


tors su ipplied with Round and Rectangular 
SI per dozen. About 70 diff ferent e 
30x, 14 inches by 1o inches, for One 
Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


“BROWN CEMENT.” 


The name of this Cement, admitted to be the best for Microsc 
Work, has been registered, and is now labelled in White Letters u 
Brown Ground. , - 

Purchasers should see that they are not deceived by fraudulent imita 
tions 

Price 1s. per bottle, with full in 

Post free for 1s. 3d. from 

EDWARD WARD, 249 Oxford Street, Manchester. 


Museums and Private Collec 
slass-capped Boxes from One 
vays in Stock. A cheap Glaze 











tructions for use, from most Opticians 


[xo 


~ JAMES R. GREGORY, — 


Mineralogist and Geologist. 
SPE -CIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FO 
PRACTICAL "WORK. ROCK SPECIMENS AND ROCK SEC: 
rlONS FOR MICROSCOPIC EXAMINATION. THE LARGES! 


STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of § ngle Specimens, &c., with Prices. Als 
New Lists of Rare Minerals, ck Specimens, Geologic: al Apparatus 
Collections, Hammers, anc a Micr scopic Sections of Rocks. 
And may be had post free on application at the Repository and Museu 


88 CHARLOTTE STREET, FiITZROY SQUARE, Loxpox. 
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A DEMONSTRATOR in PHYSICS is)| 


Wanted in the University of Sydney, New South Wales. Salary £350. 
For further par apply to Prof. J. J. THoms lrinity College, 
» to wl pplications, with not more than six Testimonials, 
shou e sent before August 20. 
EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or ¢ ommercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
ed from seven to fourteen years ofage. There is a Junior Class, 
japted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injuriou amming encour. The course 

on includes all the subj required at the various public 

has had many years’ experience in good 

sc elf a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PrincrPAL 


AGRICULTURAL COLLEGIATE | 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 
n, from se of The Course of Studies 
. } ositions of L - 
It provides full 
, q Manage- 
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to Pare ( u 
ul application to the PrincrPat. 
NOTICE OF REMOVAL. 
F.H. BUTLER, A.R.S.M., &c., 
148 BROMPTON ROAD, LONDON, S.W. 


F. H. BUTLER desires | 
dious premises, 143 BR 
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to notify that he has RE 
MPTON ROAD, a few doors ft 






nd Floor has now been opened, wher 
»f Rocks and Minerals i 
Hebrides, and other | 
ch includes many 
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. id « r Sciei ( ppars 3. 
AND OBJECTS OF NATURAL 
HISTORY GENERALLY. 
OSTEOLOGICAL PREPARATIONS. 


VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 








_ The BRITISH MEDICAL JOURNAL says:—‘‘‘Van Hovuten’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c, 
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HOUSEHOLD NECESSITIES!!! | 























NATURE XCIX 





Demy Evo, pp. l.-240, with Map, 2 Pians, and 17 Plates and Diagrams, 
Cloth, Price ros. 6d. 


JOURNAL AND PROCEEDINGS OF 
THE ROYAL SOCIETY OF NEW 
SOUTH WALES. 


Vol. XIX., 1885, Edited by A. LIVERSIDGE, F.R.S , Professor of 
Chemistry and Mineralogy in the University of Sydney. 
PrincipAL CONTENTS :— 
- By H.C. Russell, B.A., F.R.A.S. 
curate Measurement by means of Long Steel Ribands. 
, L.S. 
z-Machines. By L. Hargrave. 
ying-Machine. By L. Hargrave. 
“ibrations of the Earth’s Surface. By H. C. Russell, 


President’s Add 
A System of 
By G. H 
N I 
















Some Causes of the Decay of the Australian Forests. By the Rev. P. 
>Pherson, M./ 
of Floods in the Hawkesbury River. By J. P. Josephson, 
s, F.R.S. 
Countries. 










th-Western Himalaya. By Dr. Brandi 
f the Aborigines cf Australia and some ot 
n, M.A. 
Mounting the Amphipleura pe 
re Index than Canada balsam. 
Glas., F.R.M.S. Lond. 
rs of the Adelong Reefs. By S. H. Cox, F.C.S., 





la in media 
By W. Morris, 


tions—Medical Section: A Contribution to the 
. N. Manning, M.D. 





he Meteorological Observations at the Sydney 
>» Russell, B.A., F.R.A.S., F.M.S., Government 
As I eo 


TRUBNER & CO., Ludgate Hill. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Iilustrations. 
Sonducted by C. G. Barrett, J. W. Douctas, W. W. Fow ter, M.A., 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on ail subjects connected with Entomology, and especially on the Insects of 
the British Isles. pe 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June numberin each year. 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 


N.B.—Communications, «¢., should be sent to the Editors at the above 
IJrece 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
management of land throughout the United Kingdom, p 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirectedtothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farmsto be Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, r4s. 

Offices—377 High Street, Edinburgh; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 











On the rst ofevery Month, price Sixpence. 


THE ENTOMOLOGIST: 

AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON 
With the Assistance of 
Freperick Bonp, F.Z.S. RicHArRD SouTH. 
Epwarp A. Fitch, F.L.S. J. Jenner Weir, F.L.S 
F. BucHANAN WuiITE, M. 

Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 


Lists of Duplicatesand Desiderata. _ 
Woopcurt ItLusTrATIONS and occasional LITROGRAPHED and CHROMO- 


| LITHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO.., Stationers’ Hall Court. 
THE * HANSA,” 





| Published since 1864in Hamburg, is the only independent professional pape 


in Germany dedicated exclusively to Maritime Objects. Essays, Critiques; 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 


4to at least ; frequent supplements and drawings. Subscription at any time ; 


preceding numbers of the year furnished subsequently. Price 12s. for twelve 


| months. Advertisements 4d. a linewidely spread by this paper ; considerable 


abatement for 3, 6, r2 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepen M.R, 
Hamburg, Alexander Street, 8. 
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PEREEN, Son, AND RA IM E: T 
(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
tor HATTON GARDEN LONDON, E.C. 








Gives better results than any other form 


i,LARGE NEW NICOL PRISM POLARISCOPE FOR PROJECTION. of Lantern Polariscope. 
——— SP __ a For Particulars of POLARISCOPES 
7 Web a — und MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC- 
'MRIC LANTERNS, SLIDES, &c.,see 


Catalogue, 4 Stamps. ‘i 
Scientific Apparatus of every Descrip- 


tion for Colleges, Institutions, &c. 













Silver Medal Inventions Exhibition 1885 A 


NEWTON & CO., Rs 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept. 
3 FLeet Street, LoNvon. 


- JO 








ML 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY DI 


FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. pone 








It wr 














GLASGOW AND THE 
HIGHLANDS, | — 
+ (Royal route vid Crinan and Cin 
nent, ree WE Caledonian Canals.) don | 
- = s Mathematical Instrument Manufacturer to H.M. Government,Council of 
— SS OURS India, Science and Art Department, Admiralty, &c. 
I , 
ones oa | Mathematical, Drawin and Surveying Instruments ee 
«Royal Mail Steamer “ COLUMBA” or “IONA’” from ’ Of Every Description, 
LASGOW DAILY at 7 a.m., from GREENOCK at a.m. . . — . 
in connection with come Trains from London he the Of the Highest Quality and Finish, at the most Moderate Prices. 
South, convey- | Illustrated Price List Post Free. Tse 
«1 passengers IN SCO f LAN D W. F. S. obtained the only Medal in the Great Exhibition of 1862 for AN] 
for Oban, Fort ; | Excellence of Construction of Mathematical Instruments, and the only Pow 
William, Inverness, Lochawe, Skye, Gairloch, Staffa, Gotp MepaAt in the International Inventions Exhibition 1885 for Mathe- 
Iona Gleacee Islay, Stornoway &c. Official Guide, 3d. ; | matical Work. Silver Medal, Architects’ Exhibition, 1886. ANI 
’ > > be J - . b] lt -—- 
Illustrated, 6d. and 1s. by post, or at Railway Bookstalls | Address:-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
throughout England. Time Bill with Maps and Fares eRe : 
free from the owner, Price 64¢., Post Free. 
LONDON WEATHER CHART. 
DAVID MACBRAYNE, 119 HOPE STREET, GLASGOW. Oo 
Giving Barometric and Seema: Seaton from sone ~~ panes | Co 
1887. By B. G. JENKINS, F.R.A.S., based on Author’s Paper jus 1 Noti 
BERKHAMPSTED SCHOOL, HERTS. published in the Bulletins of the Royal Academy of Belgium. June : 
Twenty-eight milesfrom Euston. Good Scholarships and Exhibitions. Weather added, showing remarkably accurate Forecast. 1 he Chart 1s Pri 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— applicable to England generally. 
Address, Head-Master. R. MORGAN, Publisher, Westow Street, Norwood. 
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SUBSCRIPTIONS TO “NATURE.” 


d. 
eT ree 
Half-yearly .. - e+e eee ee + + + 4 6 
Quarterly. 2.52 - seer errr se J 6 

To the United States, the Continent, &c. :— 7 
s. . 

Vile ic cee cer we a 6 
Half-yearly . 6 1 ee ee ee ee ee WG 6 
Quarterly. . + + eee ee ee ees 8 o 

To India, China, and Japan :— _ 
Vesly cc ccc reer ecevese «Ze © 
Half-yearly .. 2. +--+ +++ e+ + 16 6 
Quarterly. 2.2 se ee ee ee eo ee 8 G 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


5 tm, 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . of 55 © 
Half a Page, ora Column. .... . “_ 3 ° 
Whole Page. .... : o 
Money Orders siguilinne to MA CMILLAN & & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., JIlustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Inkis used. It has been adopted by 

the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full Black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to Blot. 





Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 





Can be obtained in London, through Messrs. BARcLay & Sons Farring- 
don Street; W. Epwarps, Old Change; F. NEwsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & & DRAPER ER (Limited), Du Dublin. 


HOLLOWAYS PILLS = 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unéqualled in Female Complaints. 











On the rst of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 


ConTENTs :—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs. Arti 
_ cles in Journals.— ~ 
Proceedings of Societies. pas eniiaesiieiaaia 


Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 








| 
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AMERICAN EXHIBITION MINERALS. 


PROF. FOOTE has in the West Brompton 
entrance over 12 tons of the finest American 
Minerals seen in Europe, such as Wulfenite, Vana- 
dinites, charming polished banded Malachites, and 


FIG. gai? 
A 4 


% 
Y 


Av ‘ Azurites; Velveted Malachites, Turquoise, Opal, 

true Brookites, Geniculated Rutile Twin Zircon, 

ud w Green Wavellite in balls, Variscite, Apatite. Tour- 

maline, Marcasite, Ruby Blende Diaspore, Sphene, 

Ws ey Cacoclas ite, Perofskite, Hydrotitanite Trid ymite, 
Chlorastrolite, &c., &c. 


Rutile, 
Mag.Cove, Ark 


NEW _ ARRIVALS. — Crystallized Gold, 
: Ruby Silver, Glauberite Crystals, 
Wulfenite, with White Aragonite, Vanadinite, Feldspar Twins, 
lourmalines, Danburite, Wavellite balls, Stibnite, and many others. 


CORNISH MINERALS.—In a trip of akout two weeks through 
Cort wall we recently purchased several thousand specimens, including some 

sid collections and some recent dis scoveries. Among them were Cronstedtite 
(6: aid by CoLtiins to be rare Li mite), Torbernite, Chalcophyllite, Red- 
ruthite, Scorodite, Olivenite, Liebethenite. Lirownite, Cassiterite, Clinoclase, 
Chalybite in fine Crystals and Slippers, Cuprite, Bornite Crystals, Enysite, 
Liebethenite, Henwoodite, Wolfram, Fluor Spar, Langite, Tenantite, Phar- 
macosiderite, and many other well crystallized Minerals in Specimens from 
6d. up. These are all on private view. 





Yellow 
Brown 













Wanted Minerals or Scientific Books in any Quantity. 
Best collection of American Geological and other Scientific Books ever 
seen in Europe. Catalogues Free. Please mention in what Department of 
Sci ience you are interested. 


TO SCIENCE CLASSES AND SCHOOLS. 

SKELETONS OF ADULT PORCUPINE, 
ENTELLUS MONKEY, CHINCHILLA, JERBOA, 
LORIS, &c. 








PRICES ON APPLICATION TO 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, EC. 
Telegrams—“* TONNERRE LONDON.” 
Gasman Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
ype-Writing are easily, quickly, and cheaply produced by the 


ATT 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c 
AUTOCOPYIST CO., 
London Wall, London,and 52 Princess Street. Manchester. 


FRY’S 


Pure Concentrated 


COCOA 











for a Sample 





Ask your Grocer 
and. Copy of 
Testimonials 
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CHEAP WATER SUPPLY FOR MANSIONS, &e. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- cs 
tion! No skilled labour! Willburn any kind of fuel! Costs less to work than any other kind of et gine 8. £4 

_ Bailey's Hot-air Pump, om _~ ready fo t work, to supply any quan tity of Water up to 4000 Gall ons [38 
daily, £32. Par ts and Particulars free Ins 


W. H. BAILEY & C0., psec nic ENGINEERS, &c. ALBion Works, SALFORD, MANCHESTER. 









Sacks 2 Salt Water at 
Colwyn Bay Hotel 


GOOLDEN Sz TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Yale, 


Laepennnngeenpaneny seinen AND aig tnedagpaintennens 


RALT 















y, War DeparTMENT, INDIAN GOVERNMENT, &c. 
2 






Cardew V« Itmeters (improved 
tter Dioptric Di 


s i ers soa 
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W. LADD & CO., 
BEAK STREET, REGENT STREET, \W 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


Showing axes of Crystals, &c., on a well illuminated 























nie 2 and flat field. 
NOTICE —Mr. F. MARION CR. AW FORD'S Siew: Story entitled MIL NE -R’S MIST AKE, be the aedens f ** Vice Versa,” s 
MARZIO’S CRUCIFIX” is continued in 
MACMILLAN’S MAGAZINE 


THE ENGLISH ILLUSTRATED 
MAGAZINE 


For AUGUST 


No. 334, for AUGUST. Tue Numper conratns-- 


I. WI rH THE 7 ALS. By F. MARION CRAWFOI 
ters XI.—XII 











The Number also contains — II Riz CIS JEFFR RY. By GEORGE Set . TSBURY. _ 
**Walks in the Wheat-fields.”. By Ricuarp Jerreries. With Illustra” INV Vit Ay PA 7 anaes: 
Te. On en Ye ae V. MILNER’S MISTAKE. By F. ANSTEY. tT. 
7 Militia) Sir Dil perry Diddle. With Illustrations by HuGu VI. ANE 7 OV ERLAND ROU rE TO INDIA. Be 7. ‘HEODO 
A Vis Dutch Country House.” By Mav Crommecin. VII. THE STORY OF THE ARDENT. 
And Contributions by M. Ketty, B. L. Faryzon, and others VIII. THE PROFESSION OF LETTERS 
Profusely Illustrated. Price Sixpence ; by post, Eightpence. IX. TOUSSAINT L’OUVERTURE. By 'S. H. SWIN NEY. 
MACMILLAN & CO., LONDON. MACMILLAN & CO., LONDON. 








‘Sie Rendle, Third I Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPCEIA, 1885. 


Medium 8vo, Price 2!Is. 


A ee eee OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and i ecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 

ADAPTED TO THE UNITED STATES PHARMACOPCEIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 
‘It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . «8 
undoub tedly the best treatise on the subject in the English language "— British Medical Journal. 
A work which marks a distinct epoch, a turning-point in the hist ory of oe It is not a mere compilation ga tive 
is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.”—Afedical Times an 


Gazett 





but it 


BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Authcr on similar subjects. 
8vo, 10s. 6d. 


** Distinguished by accurate observ ation and original thinking, these papers have been largely instrumental in moulding currett 
medical oj pannel in regard to many of the subjects with which they are concerned,”—Zainburgh Medical Journal. 

** We can cordially rec -ommend the volume, as one which combines much practical and technical information and sound 
"Dy nion Medical Record. 
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“MESSRS. MACMILLAN AND CO.S NEW BOOKS. 


ROMANTIC LOVE AND PERSON AL ae AUTY: their Development, Causal 


Relation, Historic and National Peculiarities. By HENRY T. FINCK. 2 vols. Crown 8vo, 18s. 


THE SCENERY OF SCOTLAND, V IEW ED {IN CONNEXION WITH 
its Physiological Geology By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geolo gy, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo. 
125. 60. 

NEW PART (Part XXII.), WATSON—ZWISCHENSPIEL, Price 35. 6d. 

A DICTIONARY OF MUSIC AND MUSICIANS. By Eminent Writers, 
English and Foreign, Edited by Sir GEORGE GROVE, D.C.L., LL.D., Director of the Royal College of Music, &c. 
Demy 8vo. Vols. I., II., and III., 21s. each. Bs I. A to IMprompru. Vol. II. IMPROPERIA to PLAIN SONG. 
Vol. III. PLANCHE to SUMER Is ICUMEN IN. Vith Illustrations in Music Type and Woodcut. Aine published in 
Parts. Parts I. to XIV., XIX. to XXII, Wh cok Parts XV., XVI; 7s. Parte AVE, XVIL., 


THE SILVER POUND AND ENGLAND'S rice tTARY POLICY SINCE 


the Restoration, together with a History of the Guinea, illustrated by Contemporary Documents. By the Hon. S. 
DANA HORTON, a Delegate of the United States to the Inter Pr Monetary Conferences of 1878 and 1881. 
8vo. 145. 

FOUR-FIGURE MATHEMATICAL TABLES; Comprising Logarithms and 
Trigonometrical Tables, and Tables of Squares, Square Roots, and Reciprocals. By J. T. BOTTOMLEY, M.A., 
F.R.S.E., F.C.S., Lecturer on Natural Philosophy in the University of Glasgow. 8vo. 25, 6d. 

PRACTICAL ORGANIC CHEMISTRY, THE OWENS COLLEGE 
COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., Assistant Lecturer on Chemistry in the Owens College, 
Manchester. With a Preface by Sir HENRY Roscor, F.R.S., and Prof. SCHORLEMMER, F.R.S. Feap. 8vo. 2s. 6d. 

PRACTICAL INSTRUCTION IN BOTANY, A COURSE OF. By F. 
O. BOWER, D.Sc., F.L.S., Regius Professor of Botany in the University of Glasgow; and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Cambridge, Reader of Botany in the University. With < 
Preface by W. T. THISELTON DYER, M.A., C.M.G., F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 
8vo. Part I. Phanerogamee—Pteridophyta. 6s. Part II «Bryophyta—Thallophyta. 45. 62, 

FORMAL LOGIC, STUDIES AND EXERCISES IN, including a Generaliza- 
tion of Logical Processes in their A pplication to C ‘omp lex Inferences. By JOHN NEVILLE KEYNES, M.A., University 
Lecturer in Moral Science, and late Fellow of Pembroke College, in the University of Cambridge. Second Edition, Revised 
and Enlarged. Crown Svo, 10s. 6d. 

PSYCHOLOGY. By James McCosn, D.D., LL.D., Litt.D., President of Princeton 
College, &c. Crown 8vo. I. The COGNITIVE POWERS, 6s. 6¢. II. The MOTIVE POWERS, 6s, 67. 

NEIV GEOGRAPHICAL SERIES. Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey 

of the United Kingdom, 

VOL. I—THE TEACHING OF GEOGRAPHY. A Practical Hand-book for 
the Use of Teachers. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Surveys of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyr Street, London; formerly Murchison Professor of 
Geolo, gy and Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 

*,” The aim “of this volume is to advocate the claims of ¢ geography as an educational discipline of a high order, and to show how 

these claims may be practically recogniz zed | by teachers. 


Now Ready, 8vo, Price One Shilling 


THE NATURE OF FEVER: 

BEING THE GULSTONIAN LECTURES DELIVERED AT THE 
ROYAL COLLEGE OF PHYSICIANS OF LONDON IN MARCH 
1887. 

BY 
DONALD MACALISTER, M.A,, M.D., F. R.C.P., 
Fellow of St. Fohn’s College, University Lecturer in Medicine, and Physician to Addenbrooke s Hospital, Cambridge. 


‘This may be taken as the last, but by no means the final, word of p hysio logical science upon the question ; and we venture 
to eat that it will give cons Si aahile impetus to a further study of a subject which, always full of hahehaeh has such important 
clinical bearings, ’—Lancet, April 2, 1887. 


‘eé 3 > 
Scholarly and ingenious,”—MNew York Medical Record, April 23, 1887. 


ec 
P Dr. MacAlister has propounded a comprehensive and cohere at theory, which not only links together many well-known 
hoa but also harmonizes with the theories applied to analogous phenomena in the body... . The only thing to be regretted 
about these philosophical lectures is that there are but three of them.”—Zritish Medical (ae ‘nal, April 2, 1887. 


MACMILLAN & CO., LONDON. 
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NEW, RARE, AND INTERESTING BOTANICAL OBJECTS FOR THE MICROSCOPE. 


AW ’ARDED GOLD MEDAL, LIV — INTERNATIONAL EXHIBITION, 1886. 





Fungus of Grape Vine (Oidium Tuckerii) . I ‘ ro Saampive of Pollens, mounted ame on one Slide, with a 
Cuticle of Tea Tree—Test for Adulteration Io names.. 8 
Anther of Tulip . woe a wm . «<« £ 0 Sieve Tubes in Veg geta able Marrow pa ses " 
Stigma of Sedge (C arex hirté a).. “ ove ove ove oe £ O Anatomy of Leaf, 9 pieces on one Slide... “ one és — ~ 
Ergot of Rye (Claviceps purpure: a), very fine Io Elaters and Spores of Equisetum hyemale ... see oon ove a ee 
Hymenium, Gills, and Spores in Edible Mushroom Io Yeast Plant (Torula cerevisiz) : 
Cylindrical Cellular Tissue in Helianthus tuberosa 1 o | Section of Leaf of Eucalyptus globulus through stomata 2 ana 
Spirogyra nitida in conjugation 1 6 | Section of Potato, Starch Grains in situ ... “i ais ‘an oS 
Vegets able Moulds—Penicillium 1s glaucum, Mucor mucedo, Aspergillus Antheridia and Globules of Chara fragilis ... se: See 
glaucus « +.» each rt o Very beautiful Stained Sections of Stems of Mare’s.tail Fern (¢ )s nunda 
Pinus sylvestris, one, two, and three years’ growth, double -Stained regalis), aia Plant, Bamboo Cane, Land Rush, Orchid, T’ra- 
Sections, mounted separately onone Slide ... 2 6 veller’s Joy . ove ev» each 1 
Stems of Exogen, Endogen, and een double- stained, mounted Series of 24 instructive Botanic: al Slides, in 1 Case as one oe we 26 6 
separately on one Slide ... oe 2 6 


Any of the above sent by ‘return on receipt of Remittance for Price. ; 
CrassiFiep List of 40,000 first-class Objects. ILLusTraTED CATALOGUE OF Microscopes. Either of the above sent post free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.¢. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ___ ESTABLISHED 1837. 


Mawson’s 
A Vi A ] E | R Beginners’ Sets, 
From £1 12s. 6d. 


Siannen‘s 


Mawson's Engineers’ Sets, b 
Improved Cameras From £9 10s. 


and other Apparatus 


of the best quality 
and finish. 


Mawson’s Dry Plates, well known for their sterling quality. ( 


MOUNTS, CHEMICALS, & EVERY REQUISITE USED BY PROFESSIONAL OR AMATEUR. ¢ 
WEA WSON GG SWAN, . 


Manufacturers, Contractors to the Government, &c., 
MOSLEY STREET, NEWCASTLE-ON-TYNE. 
33 SOHO SQUARE, LONDON. 
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Printed by RicHarp CLay AND Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the Citv of London, and Published by 


MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, July 28, 1887. 

















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 





‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 
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R. & J. BECK’S 
NEW MICROSCOPH, 


“THE STAR.” 


PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 











£ & & 


Stand, with 1-in. and }-in. 
Object-glasses... ... ... 8 3 0 


Stand, with 1 Eye-piece, 4-in. 
and j4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Mc san as: 505 





440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.¢. 
GOLD MEDAL, 
International Inventions Exhibition, 1885, 


[PRICE 15 CENTS. 


THURSDAY, AUGUST 4, 1887. 








{All Rights are Reserved. 





BROW WIN G’S 
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The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power, 1-inch, $-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s, Od. 


New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London. W.C. 





NEW PATTERN OXY-HYDROGEN JET 
FOR LIME-LIGHT LANTERN. 











“wae ac designed by Lewis Waricut, Esq., gives a most powerful light, 
be —— of trouble. 7 The lime-pin, of Bessemer steel, has a deep 
p avethecllg an Berg Newton's new check-action is fitted. By this 
arrang , the whole lime-surface is us y i yer impi 
twice an Gir aten tose. used, yet the light never impinges 
“ce ” . 
thane Sets Re: devised by ANpDREw Prince, Esq., is also fitted to 
8 » by which the light can be turned up or down without altering the 
rs me seen at work at 3 Fleet Street. 
rice, bes ri c i a nae . 
ame. t workmanship, 47s. 6d., as supplied to A. PrinGLE, Esq., who 
™ rrite > ‘ =r , 
> PP a to 7 eee know of the great success of the jet you made for me; 
em a gran ight, and does not crack the limes as most jets do. Regard- 
t . in cut-off, every time I use it I like it better.” 
rice, with cut-off” (as ; y 
out “cut-off ” (as supplied to L. W RIGHT, Esq.), 328. 6d. 


NEWTON & CO., 3 Fleet Street, London, E.C, 












NEGRETTI & ZAMBRA’S 
SPORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 


= 
ZAMER 


1 RRR Aa 


The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case, £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 
ScrENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
BRANCHES :—45 CORNHILL ; 122 REGENT STREET. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 
22 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL MEETING will be held 
MANCHESTER, commencing on WEDNESDAY, AUGUST 31. 


PRESIDENT-ELECT : 


at 





Str H. E. ROSCOE, M.P., LL.D., D.C.L., Pu. D., F.R.S., V.P.C.S. 

NOTICE TO CON r RIB +e OF MEMOIRS.—Authors are 
requested to give early n ) r intention to offer P. apers. 

Infor mation about | gs d othe =r Local Arrangements may be 
obtained from the Local Secretaries, 33 Barton Arcade, Man hester. 


A. T. ATCHISON, Secretary. 


UNIVERSITY OF GLASGOW. 









he MEDICAL SESSION will be opened with an Introduct« ry Address 
by Prof. SIMPS )N on TUESDAY, October 25, 1887 A Syllabus con- 
ining full particulars as to the Course of Education and as to the Pre- 
ary Exami nation re -d to be passed by Students before beginnir 
ul study, mae bee hin ined by applying to the AsstsTANT CLER} 
VICTORIA UNIVERSITY. 

A Preliminary Examination (introductory to the Faculties of Arts, 
Science, and Law), ar ao Entrance Examinati n in Arts (iatroductory to 
I ‘acul f Medicine), will be held ( 3 Co =, Manchester, and 

lege, Liv in SEPTEM zinning on the th. 
f admi z g) on or before SEP- 
to the RI GIST! R AR, by a ly fur ther infor.nation will be 
iculars as to D , Examinations, and Courses of Study, 
f Examination Pape “rs, see the University Calendar (price 1 
by post, 1s. 3d.) publisl od by Mr. J. E. CORNISH, Manchester, and 
Messrs. MACMILLAN & CO., London. 
. BENTLEY, M.A., 


Manchester, August 1887. 


Registrar. 


UNIVERSITY COLLEGE OF SOUTH 
WALES — MONMOUTHSHIRE. 











canes ap wa TAT » Hall of ce for Lady S:ude uttending the 
1 S nal F Senco Nuilen Box a0 Univer- 
Scholarship Examination, September 1887, Eight Scholar- 
th of £40, and three of £30, tenable ‘for t| > years) | 
I ions of \ > offered for Open Competition, 
nly : re Hall 
ply to the Honorary Principat, Aberdare Hall, 





cau 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


FINSBURY TECHNICAL 
DAY DEPARTMENT for Students 


COLLEGE. 


not under rq years of age. 

















The College s of Instruc ve m in Laboratory, Lecture-room, Work- 
shop ar ) Dr uw ffi for Me¢ ical be ngineers, Electrical Engineers, 
Tee en Chem i Bu 3, Commence on TUESDAY, October 4 

Chemical L specially orga aed for Instruction in Technical 
manufacturing pr Ss. 

Fee for Session, inclusive of Laboratories, Workshops, and Drawing 
Office. £ 

The Entrance nination will take place on THURSDAY, September 
29. at roo’clocl 1. 

Scholarships of £30 a year each, and the Holl Scholarship of £20 a year, 
all tenable for two years, will awarded (in accordance with the several 


Entrance Examination 

1 hi > ' = sar 
1olarships and Programmes of Instruction, 
Leonard Street, City Road, 





schemes) on the re 

For _— ars of Scl 
the Tect all Coll re, 
College, E.C. 


apply at 


PHILIP MAGNUS, Organizing Director. 
S. P. THOMPSON, Principal. 


BALFOUR "MEMORIAL FUND. 


f the Balfour Memorial Fund hereby give notice that the 
Balfour St ll be vacant on OCTOBER 18, 18 

The names of Applicants, together with such we der oa concerning their 
qualific ations as he y may think desirable, must be sent by OCTOBER 1, 
1887, to the Secretary, J]. W. Clark, M.A, New Museums, Cambridge, 
from whom a copy of the Regalati ns affecting the Studentship may be 
obtained 

New Museums, Cambric 


THE GEORGE HENRY LEWES STU- 
DENTSHIP for ORIGINAL INVESTIGATION in PHYSIOLOGY 
will be vacant on October r. Intending Candidates should send in 
their names, with such information as they may think desirable, to Prof. 
M. Foster, New Museums, Cambridge, not later than September tr. 





The Manag gers 0 
adeneel ‘it 


2, July 18, 1887. 





E.C.; or at Gresham | 


LIVING. SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION, 


THOMAS BOLTON, 


Late of 57 NEWHALL STREET, BIRMINGHAM, 
HAS REMOVED TO 
|83 CAMDEN STREET, BIRMINGHAM, 


| 


Specimen Tube, One Shilling, post free. 


Twenty Tubes in Course of Six Months for Subscription 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, 


PRELIMINARY SCIENTIFIC (M.B) 
UNIVERSITY OF LONDON. 


o have Matriculated and are intending to enter, or who have 
d, ut any one of the London Medical Sch rs fr the 
yrtion of their studies, can prepare for the Prel 
nat U 


six of £11 


ds 


Eleven Parts, 1s. each. 





Phd 











Examin niversity College, under Prof R \MSAY, - Prof 
( ARE Y bara R. F.R.S., Prof OLIVER, F.R.S., and Prof, LAN- 
CEST! L.D., F.R.S. 
rhe ¢ im commences in the first week of Octobe Prof. Ray 
.Lankest s Tutor of the Preliminary Scientific Stu advise 
them in r gard to their reading and class-work 
Fee for the complete course of porn jy required, including lectures and 
laboratory work, = guineas. 
For particulars apply to the Secretary, University College, I 
| Gower Street, W.C. 


BALLIOL AND EXETER COLLEGES, 
CHRIST CHURCH AND TRINITY 

COLLEGE, OXFORD. 

SCIENCE 


} NATURAL SCHOLARSHIPS AND EXHIBITIONS, 








A Combined Exami ination for Natural Science Scholarships and_Exhibi- 
tions w be held by the above Colleg beginning on THURSD AY 

vem 37.. Three Scholarships and “three Exhibitions w 1 be 
ffered, rships be ing worth £8« ) a year. The subjects for Examit 
ic i s, Chemistry, and Biology, but Candidates will no 





:lves in more than two of these. Particulars may be 


tte application to A. VERNON HARCOURT, 





obtaine 













Christ C 
Oxf ord 
a 
| VICTORIA. INSTITUTE. 
PRESIDENT—PROF. G. G. STOKES, P.R.S. 
| A Society of h , foreign, and colonial Literary and Scientifi 
| others desiring the zes of membership), founded to f lly < 





m — unt questions of Philosophy and Sci 1 
F -d to bear upon the truths revealed i in Hol y Ser 
ion, por sling to the Journal, &c., &c., Members, Two G 
nea entrance) ; Ass ociates, One Guinea. 
number of Members and Associates, twelve hundred 
of objects received by 

F. PETRIE, Hor 


Cross, London. 









resent 
Applications for the paper 


House of the Institute, 7 Adeloy Terrace, Charing 








HOLIDAY “ENGAGEMENT sought by 2 a 


vB Sc. (Mz athematical Honours) during September and October 
Berlin, 








Wissenschaft, 





yourhood of London preferred.—Address, 


RP ectante 
Aestante. 


/A CAMBRIDGE B.A. prom to find : a 


Place in a Sc hool, or other Educational or Scie ntific work. Some ex 
perience in teaching. First Class in Natural Sciences Tripos, Part! 
1887.—HuGH RICHAR pson, The Gables, Elswick Road, Newcastle, 








B.Sc. (London), High Honours in Physics, 
wishes to coach a Student during part of August for above or other 
Science Examinationss—EpmMuNbD CatcuHrooL, Park Head Cottag 
Eccl esall Sheffield. 


| RAY SOCIETY.— 


24 folio, 35 8vo, 1844-1882 ; 
Leeds. 





A Set of Fifty-nine Vols. 


430 net cash.—J. Dopcson, Bookseller, 


— 


FOR SALE.—An Egg of the Extinct Gigan 

tic Bird of Mz adagascar, EPIORNIS. Itis in the finest condition, a0¢ 

| measures 12 X 8in.—W. CuTTER, Naturalists’ Agent, 35 Great Russe! 
Street. 


| ZEPY- ORNIS EGG, about 12 x 9g in., “from 


SouTHERN MapaGascar, for Sci Abieon, P. THomson, 140 Rost 
mount Place, Aberdeen, N.B 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


he WINTER SESSION of 1837-88 will commence on OCTOBER 1, 
an an pr gg Address will be delivered by R. W. REID, Esq., 
Ss. 
‘ Rr uN E NTR: ANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on October 3, 4, and 5, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology at 
n of Candidates. 
% Was aoe are held throughout the year for the ** PRELIMINARY 

SCIENTIFIC” and ‘‘ INTERMEDIATE M.B.” Examinations of the 
UNIV ERSITY of LONDON. 

All Hospital Appointments are open to Students withoutextra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as alsoseveral Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
ma te to Lectures or to Hospital Prac ‘tice, and special arrangements are 
made for Student s entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

2 lical practitioners and private families residing in the neigh- 
100d receive Students for residence and supervision, and a register of 
appr ved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from 


tary, Mr. GEorGE RENDLE. 
Ww. Bg ORD, Dean. 
R. . RE ID, Vice-Dean. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


TI 1€ -88 wi ill COMME NCE on SATU RDAY, October Ty 
75 which were pene d by T.R.H. the Prince and 
21, afford more than double the accommodation 
















the MedicalSecre- 




















erly 
SC SHOLARSHIPS, value £60, 440, £30, and 
ition at the end of September to new Students. 
al Practice, 90 Guineas in one payment, or 
s in three instal its. All Resident and other Hospital Appoint- 
are free, and the holders of all the Resident tApp »intments are provided 
rooms and board entirely free ‘he Resident Appoint- 
ts consis st of Five House-Phys House-Surgeoncies, One 
I and One Rec« siving cer. Dressers and Ma- 
so reside in the He ed. Special Classes for the Pre- 
Scient and In diate M.B. Examinations of the University 
, and for the Prim xaminations for the Fellowship 
; fs ms of England are held throughout the year. 
or Medical and Surgical Practice. 
»w in direct communication by rail and tram 
nd the Metropolitan, Metropolitan Dis trict, 
rn Railways ha ave Stations within a minute’s 


































For prospectus and nd Colle apply personally or by letter to 
7 — MUNRO SCOTT, Warden. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WIN’ rE R SE ‘SSION ill re on MONDAY, October 3. Dis- 
tribt tS s e Right Hon. the Lord Mayor of London. 
a bn Id in t le new Sct 1001 Br 
holarships (value £roo and ££ 















uild lir igs. 
») on Septem- 


: whole Medical Curriculum is £100. Special 
lents and for Candidates for the Preliminary 
xamination. 

‘RE SIDE NTIAL COLLEGE 
its and a Resident Warden. 
ectuses apply at the Hospital to the Resident Medical Officer, 





provides accommodation for 


_ es ARCE GOULD, » Dean. 


TO SCIENCE CL, ae S AND SCHOOLS. | 
MODELS OF MONKEY, LAMPREY, 


L OBS TER, COCKROAC H, &c., specially for elementary 
teaching. 





PRICES, APPLY TO 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


- UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
et P* 24 Textile Fibres ) 
V* 12 Dissections of Blowfly 
» X* 12 Diatomaceze 
Y* 12 Parasites 





Pack 
” Post free, 
Pp 1d. each Packet. 

” 


EDWARD WARD, 249 Oxford Street, Manchester. 











EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. ‘There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ aupetianye in good 
schools, and has proved himself a most successful Master. he Fees are 
moderate.—For one and particulars, apply to the ds AL. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX, 

For Sons of Gentlemen, from seven years « of age. ‘Ihe Course of Studies 
or Instruction is designed to prepare boys to occ upy the positions of Land- 
owners, ly and Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of ‘Ag riculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents « of Pupils. 

Prospectus and all particulars on application to the PriNcIPAL. 


BERKHAMPSTED SCHOOL, HERTS. 


Good Scholarships and Exhibitions. 
452 perannum, = 











Twenty-eight milesfrom Euston. 
Laboratory, heated swimming-bath, workshop, &c. 
Address, Head-Master. 


NOTICE OF REMOVAL. _ 
F.H. BUTLER, A.R.S.M., &c., 


148 BT OMPTON ROAD, LONDON, S.W. 

MR. F. H. J;UTLER desires to notify that he has RE MOVE D to more 
commodious pr aises, 1448 BROMPTON ROAD, a few doors from his 
former address. 

arge suite 





f rooms on the Ground Floor has now been opened, where 
he will be > happy to show a fine Series of Rocks and Minerals lately received 
from Cornwall, M: alvern, the  oagge r Hebrides, and other localities, also an 
imp yrtant Collection of F ssil which includes many specimens from the 
cabinets of the late Dr. Wrig Dr. H ll, and othe 
Cabinets of - kinds. Bl ae Requisites, 
Chisels, Glass-capped Boxes, aie ier Scie 


RECENT SHELLS, ECHINI, AND OBJECTS OF 
HISTORY GENERALLY. 
OSTEOLOGICAL PREPARATIONS. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES, 


Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opporite Norfolk Street. 


~ JAMES R. GREGORY, 


Mineralogist and Geologist. 

AND TYPICAL COLLECTIONS FOR STUDEN’ 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE F 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK § 
TIONS FOR MICROSCOPIC EXAMINATION. iw LARGE 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 

NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
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The Scottish Provident Institution. 


Edinburgh—6 St. Andrew Square. London Office—17 King William Street, E.C. 
The 4oth = NUAL Sen TING was held at Eo1nsurGH, on March 30, 18 Sir ALEXANDER tah ocn, of Gilmerton, Bart., in the Chair. 

I'he Directors reported a continuance of the even course of prosperity which has ne attended _ Institution, 

Yew ASSURANCES completed... sresesee eee eel O20,154 Totat Income. -- £745,475. 
(Expenses, 9 per ‘cent. of P remiu ms, ‘and 6 per cent. of Income 4 
The Reatisep Funps (increased in the year by £341 »247) were £5,728,162. 
Only two Offices in the Kingdom, both older, have as large a F und. 

THIS INSTITUTION comsBinEs THE ADVANTAGES OF Mu 
The Premiums are 








JAL ASSURANCE WITH MODERATE PREMIUMS. 


o moderate that an Assurance of £1200 cr £1250 may generally be secured from the first for the ye arly payment which would 

















elsewhere assure (with Profits) £1000 only—the difference being equivalent to an immediate Bonus of 20 to 25 per cent. 
The pes Profits go to the Policyholders, on a system at once safe and equitable—no share being given to those by whose early death there is a 
F 
loss. The t of reser e surplus for the survivors has been that, 7 addition, the earlier Policies have been increased by reversionary bonuses of 
60 to 70 per 1 upwards, 
EXAMPLES OF PREMIUMS FOR ASSURANCE OF £100 AT DEATH—WiITH Prorirts. 
ee Payable Limited to Pom Payable Limited to 4 Payable “Limited to 
b luring y Life 21 Payments. tities during Life. 21 Payments. — during Life. 21 Payments. 
&r 18 o 42 12 6 35 £2 610 43 0 2 45 43 59 43 17 6 
2 we. 2 1§ 4 _40 2 14 ) 2 7 5 5° 4 I 7 12 1t 
son of nay at death by a yearly payment, during life, of £20 155. is Premium would generally pes en secure £ 300 only, 
{£1 O e the same sum of £1000 fora Premium of £27 1 ‘ - ‘ted to twenty-one yearly payments, being thus relieved 





prim e of life. 
Full Copies of the Report, with Tasie of RATEs, may be had on application. 


J. MUIR LEITCH, London Secretary. JAMES WATSON, Manager. 


a all the Properties of the Finest -Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 











nen vo, pp. l.-240, =. Ma iP. 2 Pians, and 17 Plates and Sens, 


, Price 10. 1s. 6 


JOURNAL AND PROCEEDINGS OF | 
THE ROYAL SOCIETY OF NEW 
SOUTH WALES. 

Vol. XIX., 1885, Edited by A. Live RSIDGE, F.R.S , Professor of 
Chemistiy and Mineralogy in the University of Sydney. 

ConTENTS :— 


Russell, B.A., F.R.A.S. 
sment by means of Long Steel Ribands. 


PRINCIPAL 

President’s Address. By H.C. 

A System of Accurate Measure 
By G. H. Knibbs, L.S. 

Notes on Flying-Machines. By L. Hargrave. 

On a Form of Flying-Machine. By L. Hargrave. 

Local Vari ations and Vibrations of the Earth’s Surface. 
B.A., F.R.A.S 

Some C auses ‘of the 


MacPherson, M.A. 





By H. C. Russell, 


Decay of the Australian Forests. By the Rev. P. 


History of Floods in the Hawkesbury River. By J. P. Josephson, 
A. M.I.C.E 
The Ring al of the North-Western Himalaya. By Dr. Brandis, F.R.S. 


Stone Implements of the Aborig ete f Australia and some other Countries. 
By the Rev. P. MacP hens n, M./ 


‘Notes on Experiments in M ne the en tg pellucida in media 





having a Higher Refractive Index than Canada balsam. By W. Morris, 
Fel. Fac. Phys. ooo Glas., F.R.M.S. Lond. 

Notes on the Characters of the Adelong Reefs. By S. H. Cox, F.C 
F.G.S. 

Proceedings of the Sections—Medical Section: A Contribution to the 


Study of Heredity. By F. N. Manning, M.D. 


Appendix : Abstract of the Meteorological Observ: ery at the Sydney 


Observatory. By H. C. ines ll, B.A., F.R.A.S., F.M.S., Government 
Astronomer. 
Index. 
London: TRUBNER & CO., Ludgate Hill. 





ee 


SLSTANLEY | 


Mathematical Instrument Manufacturer to H.M. Government,Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 


of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
liiustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Addiresst=-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





Now Ready, Fifth Edition, with enki ngravings, Crown 8vo, 15s. 

A MANUAL OF BOTANY, including the 
Structure, Classification, Properties, Uses, and Functions of Plants. By 
ROBERT BEN I'LEY, Professor of Botany i in King’s College, L ondon, 
and to the Pharmaceu itic al Society. 


London: J. &. A. CHU RCHILL, 11 New Burlington Street. 





FOWNES-WATTS’ CHEMISTRY. 
PHYSICAL AND INORGANIC CHEM- 


ISTRY. By HENRY WATTS, B.A., F.R.S., Author of “‘ A Dic- 
tionary of Chemistry.’’ &c. With Coloured Plate of Spectra and 150 
Wood Engravings, Crown 8vo, gs. 

CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of 
Chemistry in the M ason College, Birmingham. Second Edition. With 
Engravings, Crown 8vo, tos. 

*,* These two volumes are based on the well-known Manual of the late 

Prof. F Thirteenth Edition of that work. 

& A. CHURCHILL, 11 New Burlington Street. 


Now Ready, 8vo, 6 
ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), 
Lecturer on Comparative Anatomy at St. Bartholomew’s Hospi: al. 


J. & A. CHURCHILL, 11 New Burlington Street. 


Just Published, Demy 8vo, Price 18s. 


THE GEOLOGY OF ENGLAND AND 
WALES. 


»wnes, and form the 
London: J. 





Lendon: 





| By HORACE B. WOODWARD, F.G.S 
Survey of England. 


, of the Geological 


Second Edition, thoroughly Revised and much Enlarged, with entirely new 
| Geological Map oe 22 X 27 wand and numerous Illustrations. 


GEORGE PHIL IP & SON, - 32 F ‘leet Street, London ; 


Li iverpo al: Ci ixton Buildings 





| MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients andthe 
| Public to his large Series of 

MINERALS AND STONE IMPLEMENTS, 

} 








from which single specimens can be selected. 

Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 
N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 

Mineralogist and Expert in Frecious Stones, 

204 REGENT STREET, LONDON, Ww. 











Tot 


is 





Very 








ee 





August 4, | a87] 


SUBSCRIPTIONS TO “NATURE.” 


s. @ 
Le Oe ae ee eee ee ee ee 
Half-yearly . sc ce eee ee oo FG OG 
Quarterly... 56-2 seseessee JF 6 


To the United States, the Continent, &c. :— 


NATURE 





; s dd. 

i) a a a ae ee ee ee ee 
Half-yearly . 2.1. esse seve so 0 I§ 6 
MAMONY 6 6 kK ee ee BO 

To India, China, and Japan :— ’ 

Ss. . 

CC . eee eT ee 
| en an ee ee 
Quarterly. 2. i. ss 6 ewe ae 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


he 4. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . -I 15 0 
Hall a Page, ora Column. 5 2.1. 2 23 3 fe) 
Whole Page. .. . oS ee <A ° 
Money Orders oath to MACMILLAN & CO. 
_ OFFICE : 29 Benvene STREET, STRAND, W.C. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. | 











he BRITISH MEDICAL JOURNAL says:—“‘‘Vawx Houren’s Cocoa’ 


isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 


rich,” &c., &c. 














Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 


Glass-capped Boxes from One Shilling per dozen. 
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a AMERICAN EXHIBITION MINERALS. 


FOOT E a 
in the West 
Brompton en- 
trance over 12 
tons of the 
finest Ameri- 
can Minerals 
seenin Europe, 
such as charm- 
ingly banded 
polished Azur- 
ites and Mala- 
chites Ps same 
crystallized 
Red and Yel- 
low Wulfen- 
ites, Brown 
and Red Vana- 
dinites, Brook- 


VewForm oF 


ite para 

morphs (see Brookite, 
Fig. )s &c., &e. Magnet Cove, Ark| 
Having just 





received over thirty of our very cheap COLLECTIONS, we can supply them 
without delay. 

CORNISH MINERALS.—In a trip of about two weeks through 
Cornwall we recently purchased several thousand specimens, including some 
old collections and some recent discoveries. Among them were C ‘ronstedtite 
(said by Cottins to be rare Ludlamite), Torbernite, Chalcophyllite, Red- 
ruthite, Scorodite, Olivenite, Liebethenite, Lirownite, Cassiterite, Clinc clase, 
Chalybite in fine Crystals and Slippers, Cuprit e, Bornite Crystals, Enysite, 
Liebethenite, Henwoodite, Wolfram, Fluor Spar, Langite, Tenantite, Phar- 
macosiderite, Apatite, Liskeardite, and many others. Specimens from 6d, 
up. ‘These are all on private view. 

Wanted Minerals or Scientific Books in any Quantity. 


THESAURUS CONCHYLIORUM.' By 
G. B. SOWERBY, F.L.S. Part 44 (completing the 5th Volume) con- 
tains the completion of the Monographs of the Genera Conus and 
Voluta, ee “hin Coloured Plates, and an Index to the whole Work. 


Price £1 5 





The entire aaa graph of the Genus Conus «» £3 15s. 
= Voluta with Cyn mba: and | Mel to) £2 15s, 
Volume v. Comp lete ose - £10 Os, 


ILLU STRATED INDEX OF BRITISH 
SHELLS. New Edition, Enlarged and Revised, with 26 Coloured 
Plates, giving a Figure of every known Species. Price £1 15s, 

G. B. SOWERBY has the largest stock of Recent Shells of any dealer in 
the world, from which selections may be made on the premises, or specimens 
sent for selection. 

Coltections of from 100 to 5000 Species from £1 10s, to £300. 

Museums, Private Collections, and Specimens Classified, Named, and 

Arranged. 


43 GREAT RUSSELL STREET, LONDON, W.C. 
NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
About 70 different sizes 
A cheap Glazed Box, 14 inches by ro inches, for One 
Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
73 NEWGATE STREET, LONDON, E.C. 


RICHARD ANDERSON « CO.,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government, 
Manufacturers and Erectors of every description of 


always in Stock. 









ELECTRIC BELLS, 
SPEAKING-TUBES, “ce, SLC. 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 

EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 

22 Kirkgate Buildings, Huddersfield, 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, & 6. 


Telegrams—* TONNERRE LONDON.” 
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THE ENTOMOLOGIST’S MONTHLY NOTICE,—Mr. F. MARION CRAWFORD’S New Story entitled 
MAGAZINE. * MARZIO’S CRUCIFIX” is continued in 
Price Sixpence, Monthly, 24 pages 8vo, with occasional! Illustrations. THE ENGLISH ILLUSTRATED 
Candosted by C. G. Barrett, J. W. Douctas, W. W. Fow ter, M.A.; MAGAZINE 
L.S., R. McLACHLAN, F.R.S., E. SAUNDERS, F.L.S., and naan 
H. T. Stainton, F.R.S. For AUGUST. 
This Magazine, commenced in 1864, seen standard articles a notes | The Number also contains — 
— Se aD: SER eareae mmene O | “*Walks in the Wheat-fields.” By RicHarD JeFFEertes. With Illustra. 
tions 
aunts paceman gee, EOS Thera) Captain (of Militia) Sir Dilberry Diddle.’’ With Illustrations by Hucu 
HOMSON. 
ey he — ae sets; the succeeding | « 4 Visit in a Dutch Country House.” By May CromMMELtn. 
London: GURNEY & JACKS‘ .N (Mr. Van Voorst’s successors) And Contributions by M. Ke ty, B. L. Farjeon, and others 
; t Paternoster Row. : ; Profusely Illustrated. Price Sixpence ; by post, Eightpence. 
N.B.—Communications, &c., should be sent to the Editors at the above MACMILLAN & CO., LONDON. 


address. aniiitediacighgtion 
erCETS 3 epee Tiga MILNER’S MISTAKE, by the Author of ‘‘ Vice VersA,”’ see 


NORTH BRITISH AGRICULTURIST, MACMILLAN’S MAGAZINE, 


the chief Agricultural Journal in Scotland, circulates extensively among Y i 
Landowners, Farmers, Resident Agents, and othersinterestedin the No. 334, for AUGUST. Tue Numser conrains— 





manageme ent of land throughout the United Kingdom. 


The AGRICULTURISTis published every Wednesday afternoonin time I. WI Lt THE et ALS. By F. MARION CRAWFORD. 
for the Evening Mails, and contains Reports of all the principal British and — C ET XI.—XILI. PP a HORE 
Irish Markets of the week. IL A ay T a iy ii oe gn Pos one ane 4 ee 
Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIS1 Iv. INVE: N LON AN DIM ee ATION BERL BINDLSY. 
as one ofthe best existing papers for Advertising Farmsto be Let and Estates V. MILNER’S MISTAKE. B y F.ANSPSY. Part I 
for Sale. Tr ANEW OV -yYIND ST PAR > 
Advertisers addressing themselves to Farmers will find the AGRICUL- Vi. i “OV #RLAND ROULE TO INDIA. By J. THEODORE 
TURIST a first-class medium for reaching that Class. | VII RV O _ 
Price 3d. By post 34d. Annual Subscription, payableinadvance,14s. | yyy" ok wil on Rs. ‘OF ¥r i tes am 
Offices—377 High Street, Edinburgh; and 145 Queen Victoria Street, 1X. SAINT L’OUVERTUR ty S. H. SWIN NEY. 





London, E.C. Money Orders payable to C. and R. ANDERSON. 
MACMILLAN & CO., LONDON, 


On the rstof every Month. 
JOURNAL OF BOTANY, ‘THE ZOOLOGIST : 
BRITISH AND FOREIGN. A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Edited by James Britten, F.L.S., British Museum. Chird Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 






“ONTENTS :—Original rticles by leading Botanists.—Extracts, 
Contant: rigi Articles by le: dotanists. and Original Articles by well-known naturalists in every branch of zoology 
Notices of Books and Memoirs.— Articles in , nals.— Botanical News.— 
Proceedings of Societie habits of animals; arrival and departure of migratory birds; occurrence o 
it : rare birds ; distribution and migration of British fresh-water fish ; new or 


ice rs. 3¢. Subs io One Year, payable in adva 25. 
Price 1s wai int oa be r One Year, payable in advance, r2s rare marine fish; local aquaria; British reptiles; British land and fre:} 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. water mollusca, with remarks on the haunts and habits of the species ; and 
ther matters of general interest to those who delight in natural history 
On the rst of every Month, price Sixpence. Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign soologica! 


THE ENTOMOLOGIST: journals of important and interesting articles in various branches of soolcgy. 


Theres asional woodcuts. 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, |e *** OCO#S1OnAE woodcuts 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


Edited by Joun T. CaARRINGTON 3 fi ; —. 
With the Assistance of i 
we | AN 


















Freperick Bonn, F.Z.S RicHarp South. lj 
INFALLIBLE 


Epwarp A. Fitcn, F.L.S. J. JENNER WerR, F.L.S. iM. y 
F, BUCHANAN White, M.D. Hl 

Contains Articles by well-known Entomologists on all branches of the | | REMEDY 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on | _ gen near 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly for - BAD LEGS, BAD BAD BREASisS, OLD WOUNDS, SORES and 
Lists of Duplicatesand Desiderata. |JLCERS. If effectually rubbed on the Neck and Chest, it cures 

Woopcurt ILLusTRATIONS and occasiona] LIThOGRAPHEDand CurRomo- | | 
LITHOSRAPHED PLATES. | SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. | 30UT, RHEUMATISM, and all Skin Diseases it is unequalled, 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 








MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER. 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN. SIR GEORGE B. AIRY. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES. | JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE. JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. | JAMES PRESCOTT JOULE. 
ROBERT WILHELM BUNSEN. WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. | ARTHUR CAYLEY. 

SIR WILLIAM THOMSON. | SIR C. W. SIEMENS. 
HERMANN L, F. HELMHOLTZ. | JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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MESSRS. MACMILLAN AND (C028 NEW BOOKS. 


ROMANTIC LOVE AND PERSONAL BEAUTY: their Development, Causal 


Relation, Historic and National Peculiarities. By HENRY T. FINCK. 2vols. Crown 8vo, 18s. 


THE SCENERY OF SCOTLAND, VIEWED IN CONNEXION WITH 


its Physiological Geology 3y ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo. 
12s. 6d. 











NEW PART (Part XXII.), WATSON—ZwISCHENSPIEL. Price 3s. 6d. 


A DICTIONARY OF MUSIC AND MUSICIANS. By Eminent Writers, 
English and Foreign. Edited by Sir GEORGE GROVE, D.C.L., LL.D., Director of the Royal College of Music, &c. 
Demy 8vo. Vols. I., II., and III., 21s. each. Vol. I. A to Impromptu. Vol. II. IMPROPERIA to PLAIN SONG. 
Vol. III. PLANCHE to SUMER IS ICUMEN IN. With Illustrations in Music Type and Woodcut. Also published in 
Parts. Parts I. to XIV., XIX. to XXII., 3s. 6¢. each. Parts XV., XVI., 7s. Parts XVII., XVIII., 7s. 

THE SILVER POUND AND ENGLAND'S MONETARY POLICY SINCE 
the Restoration, tozether with a History of the Guinea, illustrated by Contemporary Documents. By the Hon. S. 
DANA HORTON, a Delegate of the United States to the International Monetary Conferences of 1878 and 1881. 
8vo. 145. 

FOUR-FIGURE MATHEMATICAL TABLES; Comprising Logarithms and 
Trigonometrical Tables, and Tables of Squares, Square Roots, and Reciprocals. By J. T. BOTTOMLEY, M.A., 
F.R.S.E., F.C.S., Lecturer on Natural Philosophy in the University of Glasgow. 8vo. 2s. 6d. 

PRACTICAL ORGANIC CHEMISTRY, THE OWENS COLLEGE 
COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., Assistant Lecturer on Chemistry in the Owens College, 
Manchester. With a Preface by Sir HENRY Rosco, F.R.S., and Prof. ScHORLEMMER, F.R.S. Fecap. 8vo. 2s. 6d. 

PRACTICAL INSTRUCTION IN BOTANY, A COURSE OF. By F. 
O. BOWER, D.Sc., F.L.S., Fesius Professor of Botany in the University of Glasgow; and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow ana Lecturer, Christ’s College, Cambridge, Reader of Botany in the University. With a 
Preface by W. T. THISELTON DYER, M.A., C.M.G., F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 
8vo. Part I. Phanerogamee—Pteridophyta. 6s. Part II. .Bryophyta—Thallophyta. 4s. 67. 

FORMAL LOGIC, STUDIES AND EXERCISES IN, including a Generaliza- 
tion of Logical Processes in their Application to Complex Inferences. By JOHN NEVILLE KEYNES, M.A., University 
Lecturer in Moral Science, and late Fellow of Pembroke College, in the University of Cambridge. Second Edition, Revised 
and Enlarged. Crown 8vo. Ios. 6d. 

PSYCHOLOGY. By James McCosn, D.D., LL.D., Litt.D., President of Princeton 
College, &c. Crown 8vo. I. The COGNITIVE POWERS, 6s. 6d, II. The MOTIVE POWERS, 6s, 62. 

NEW GEOGRAPHICAL SERIES, Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey 

of the United Kingdom. 

VOL. I—THE TEACHING OF GEOGRAPHY. A Practical Hand-book for 
the Use of Teachers. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 

*,.* The aim of this volume is to advocate the claims of geography as an educational discipline of a high order, and to show how 

these claims may be practically recognized by teachers. 


Now Ready, 8vo, Price One Shilling. 


THE NATURE OF FEVER; 


BEING THE GULSTONIAN LECTURES DELIVERED AT THE 
ROVAL COLLEGE OF PHYSICIANS OF LONDON IN MARCH 
1887. 


BY 


DONALD MACALISTER, M.A,, M.D., F.R.C.P., 


Fellow of St. Fohn’s College, University Lecturer in Medicine, and Physician to Addenbrooke's Hospital, Cambridge. 


‘This may be taken as the last, but by no means the final, word of physiological science upon the question ; and we venture 
to think that it will give considerable impetus to a further study of a subject which, always full of interest, has such important 
clinical bearings.” —Zancet, April 2, 1887. 

‘Scholarly and ingenious.” —ew York Medical Record, April 23, 1887. 

‘Dr. MacAlister has propounded a comprehensive and coherent theory, which not only links together many well-known 
facts, but also harmonizes with the theories applied to analogous phenomena in the body. . . . The only thing to be regretted 
about these philosophical lectures is that there are but three of them.” —British Medical Fournal, April 2, 1887. 


MACMILLAN & CO., LONDON. 
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the Inventor of the famous Ran 
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WATKIN 
ANEROID BAROMETER, 











Wholesale Manufacturer of 


All kinds of Meteorological Instruments, &c., 
MAY BE HAD OF ALL OPTICIANS, 





Further Particulars on Application. 


THE NEW PATENT 





This wonderful Instrument, the invention of Ma 
“THE ANEROID OF THE FUTURE.” 
Note.—Samples ofthis New Aneroid are being shown at 
the Newcastle Exhibition by Messrs. BRrapy & MarTIn. 


is marvellously accurate, guaranteed by the maker, and 





other forms, and with or without an Altitude Scale. 
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HARVEY & PEAK 
(By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO., 


BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 











LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 











= E °F 
wet eae AK * pss = Showing axes of Crystals, &c., on a well illuminated 
ui Ml and flat field. 








TLL © 








PER HREN,, Son, AND RA Y™MEN T 
(LEJEUNE AND PERKEW), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN LONDON, E.C. 











No Boiler. — WH. BAILEY & C2, ALsrox ones SATPORD It requires no 
: WAR WAS ds MANCHESTER I pen ay : 
No Explosion. ANKE EAA > SS SY ira Skilled Labour, 
; 4 . . Sai 4) ENCINE 
No Danger. Little Attention, 
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No Nuisance. ; om —¥ A VERRY 6 a DAY a Small Cost to Work. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


‘** To the solid ground 


Of Nature trusts the mind which 


No. 928, VOL. 36.] 


THURSDAY, 





Registered as a Newspaper at the Sapa Post mend 
R. & J. BECK’S 
NHEW MICROSCOPH, 


“THE STAR.” 
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PRICES, 


Stand, with 1-in. Object- 
glass and 1 Eye-piece 


-_ & 


22 0 


Stand, with 1-in. and }-in. 


Object-glasses ... 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... ws 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 


International Inventions Exhibition, 1885. 
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builds for aye.” —WoORDSWORTH. 


[PRICE 15 CENTS. 
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| THE 
RAIN-BAND SPECTROSCOPE. 


7: 








On the morning of May 6 rain began falling. The barometer had been 
rising slowly and steadily for three days, the wind was in the north-east, 
and to all appearances one would have supposed that there would be but a 

| slight sprinkle of rain, which would quickly pass over. The Rain-Band 
Spectroscope, however, showed a strongly-marked rain-band, and from the 
time it began raining, at 11 oclock, it did not cease falling for several hours. 
During one hour of the time, between 12 and 1 o'clock, it poured heavily— 
a convincing proof of the great value of the Rain-Band Spectroscope for the 
prediction of rain. 

Price of GRACE’S RAIN-BAND SPECTROSCOPE, in Morocco 

Leather Case, £3 8s. 6d. 
Lllustrated Catalogue of Spectroscopes post free. 


JONN BROWNING, 


| Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 














Now Ready, Vol. VIII.. Part II. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 


Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. | 
ee 
Bes 


WOOD, of Philadelphia, 
By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 

This Instrument is more sensitive than any arrangement of Thermopile 
and Galvanometer, and is very rapid and dead beat in its action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Company are appointed Agents for the 


Prey: i Microscopes of Zeiss, a s I 
of which is kept in stock. een ee 


NEGRETTI & ZAMBRA’S 
"PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 
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The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Therm meter for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus 
‘The whole arranged in a strong case, £18 188. These sets can be varied 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS TO THE QUEEY 





HOLBORN VIADUCYI, F.C, 
Branenss :—45 ComnmILL; 122 Recent STREET 
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OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
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3,—DI PARTMENT for WOMEN. 
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33 Piccadilly, Manchester. 
HENRY WM. HOLDE R, M. A., Registrar 
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MAYPOLE ROAD, SUSSEX. 
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NOTICE OF REMOVAL. 
F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 
MR. F. H. BUTLER desires to notify that he has REMOVED to more 
i 1448 BROMPTON ROAD, I 


a few doors from his 


commodious pre'aises, 
former address. 
A large suite _f rooms on the Ground Floor has now been opened, where 


he will be happy to show a fine Series of Rocks and Minerals lately received 
from Peery Malvern, the Inner Hebrides, and other localities, also an 
important Collection of Fossils, which includes many specimens from the 
cabinets of the late Dr. Wright. Dr. Holl, and others. 











Cabinets of a lkinds, Blowpipe Requisites, Geol ogical Hammers and 
Chisels; Glass-capped Boxes, and other Scientific Apparatus. 
RECENT SHELLS, ECHINI, AND OBJECTS OF NATURAL 


GENERALLY. 
PREPARATIONS. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 
GOLD MEDAL awarded at the FISHERIES EXHIBITION, 
THOMAS BOLTON, 
NEWHALL STREET, BIRMINGHAM, 
HAS REMOVED 10 
83 CAMDEN STREET, BIRMINGHAM. 


Specimen Tube, One Shilling, post free. 
Months Jor Subscript. 
for 10s. 64 


onty-six Tubes in Course of Si. of £1 18 
or 7 z elve T. Nee 


Portfolio of Drawings, Eleven Sidi. 3 1s. each. 
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R. W. REID, Vice-Dean. 
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systematic: ally employed for instruction. 
ENTRANCE SCHOLARSHIPS.—Open Sch larships of 125 g suineas, in Class‘cs 
Mathematics, and Modern Languages. Open Scholarships of 125 guineas 





a Botany, and Zoology. 
—Kight Scholarships, varying in value from Zroto £50 eac 
in Medical Study; the Treasurer’s Guld Medal, ir 
in Surgery ; the Gurney Hoare Prize 
of £25, for Clinical Study; the Beaney Prize of 30 guineas, for Pz athol gy; 
the Sands Cox Scholarship of £15 per annum for ghree years, fe r Physiology 
s Prize of £10, for Anatomy ; Golding rd Pri th 
value of £33 ject: Methods and » agnosis in Disea 
Bac n Prize for Nervous Diseas of 
For Prospectus and farther informe ation ‘apply to the Dean, Dr. F. Taytor 
Guy’ s Hospital, London, S.E., August 1887. 


ST. BARTHOLOMEW’ S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on MON DAY, October 3, 1887. 

Students can reside i in the College within the Hospital walls, subje ct to the 
Collggiate Regulations. The He pital comprises a service of 750 beds (11 
cluding 75 for. Convalescents at Swanley).—For further Par ulars, apply 
personally or by letter to the Warden of the College, St. Barthol omew’s 
Hospital, E.C. 

A Hand-book forwarded on application. 
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MUNRO SCOTT, Warden. 
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nt. 
For full particulars as to Degrees, Examinations, and Courses of Study, 
and Copies of pee on Papers, see the University Calend ar t (price 1S. 
”Y post, I i.) published by Mr. J. E. CORNISH, Manchester, and 
Messrs. MACMILLAN & CO., London. 
A. - BENTLEY, M.A,, 
Man:chester, August 1837. Registr: 


BE RKHAMPSTED | “SCHOOL, HERTS. 
Twenty-eight milestrom Euston. Good Schol arships and Exhibitions. | 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head-Master. 





On the rst of every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 32. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 


Edited by Joun T. CARRINGTON 


With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHarp SouTu. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L,S. | 
F..BucHanan White, M.D. 
Contains Articles by well-known Entomologists on all branches of the 


labits, "Life- Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand ‘Desiderata. 
WoopcuT IttusTRATIONS and occasional LITHOGRAPHEDand CHROMo- 


LITHOSRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THIS 


M ) TOTNES a | LLS MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 








MINERALOGY AND GEOLO GY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, igi RuvTILes ON MATRIX, CELEs- 
TINE, OPALS, &c., 

RARE er ag FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE PoLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEW SERIES OF ROCKS. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite No folk Street. 


~ JAMES R. GREGORY, — 


Mineralogist and Geologist 
SPECIAL AND TYPICAL. ‘COLL E CTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalog ue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices, Also 
New Lists of Rare Minerals, Rock Specimens, Geologic al Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


_88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
TO SCIENCE CLASSES AND SCHOOLS. _ 
MODELS OF MONKEY, LAMPREY, 
LOBSTER, COCKROACH, &c., specially for elementary 

teaching. 


COLLEC- 












PRICES, APPLY TO 


MOORE BROTHERS, 


| OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. ——___ 


‘UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Textile Fibres 


V* 12 Dissections of Blowfly | Post free, 
” 1d. each Packet. 





X* 12 Diatomacez 
Y* 12 Parasites 
EDWARD W ARD, , 249 Oxford Street, Manchester. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 





| Conducted by C. G. Barrett, J. W. Douctas, W. W. Fow er, M.A. 


F.L.S., R. KK F.R.S., E. Saunpers, F.L.S., and 
H. T. Statnron, F.R.S. 
This Magazine, commenced in 1864. contains standard articles and notes 
on ail subjects connected with Entomology, and especially on the Insects of 


the British Isles. 
Subscription—Six Shillings per Volume, post free. The volumes com- 


mence with the June numberin each year. 
Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
managementof land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 
- one ofthe best existing papers for Advertising Farmsto be Let and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34¢. Annual Subscription, payable inadvance, 14s. 

Offices—377 High Street, Edinburgh; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 
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The 


Edinburgh—6 St. Andrew Square. 





Scottish Provident Institution. 
London Office—17 King William Street, E.C. 


The 4oth my AL MEETING was held at EptnsurGH, on March 30, 1887. Sir ALEXANDER K1n1ocu, of Gilmerton, Bart., in the Chair. 
he Direcrors reported a continuance of the even course of prospe rity which has hitherto attended the Institution. 
54 “ 


New ASSURANCES Completed ..occrcscceeceeseeceeeee Ly 


(E xpenses, 9 > per ‘cent. of Prer niums, and 6 


£745,475. 


Tora Income. 
per cent. of Incom 


e.), 
The Reatisep Funps (increased in the year by £341, 247) were £5 ‘728, 162. 


Only two Offices in the Kingdom, 
THIS INSTITUTION comsInEs THE ADVANTAGES (¢ 
The Premiums are so moderate that an Assurance of £1200 or £1250 may g 


oth older, have as large a F und. 
F MuTUAL aon RANCE WITH MODERATE Premiums. 


yr the yearly payment which would 





enerally be secured from the first 


elsewhere assure (with Profits) £1000 only—the difference being equivalent to an immediate Bonus of 20 to 25 per cent. 


The Whole Profits go to the P hic yholde rs, on a system at once safe and equitable—no share being gi 


loss. The effect of reserving the surplus for the 
60 to 70 per cent. and upwards. 
EXAMPLES OF PREMIUMS FOR ASSURAN( 


E ¢ 





en to those by whose early death there is a 


urvivors has been that, 7x addition, the earlier Policies have been increased by reversionary bonuses of 


F £100 AT DEATH—WiITH Pror'its. 

















Payable Limited to Payable Limited to Payable Limited to 
Age. ° . Age. > Age. ; . * 
during Life ife 2t Payments. during Life. 21 Payments. a ‘ g Life. 21 Payments. 
&i “38 0 £2 12 ¢ 35 £2 ) 10 43 » 2 43 f 5 9 43 17 6 
. s 6 2 15 4 40 2 1 9 a 50 ¢ @t 7 Ss 
* Thus, a Ps rson of 30 may secure £1 at death by a yearly payment, during life, of £ 15s. This Premium wouid generally elsewhere secure £800 only, 
inste f £100 Or he may se ur the same sum of £1200 fora Premium of £27 13s. 4¢., limited to twenty-one yearly payments, being thus relieved 


of oe yment before he has passed ti prime of life fe. 


London Secretary. 


J. MUIR LEI‘ TCH, 


/ 
Full Copies of the Report, with Taste of RaTEs, ma 





y be had on application 
JAMES WATSON, Vanager. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





GLASGOW AND THE 
HIGHLANDS. 
(Royal route vid Crinan and 
Caledonian Canals.) 


TOURS 


Royal Mail Steamer ‘‘ COLUMBA” or “IONA” from 
GLASGOW DAILY at 7 a.m., from GREENOCK at 9 a.m., 
in connection with Express Trains from London and the 


South, convey- IN SCOTLAND 


Ing passengers 

for Oban, F ort 

\Villiam, Inverness, Lochawe, Skye, Gairloch, Staffa, 
lona, Glencoe, Islay, Stornoway, &c. Official Guide, 3d. ; 
Illustrated, 6d. and 1s. by post, or at Railway Bookstalls 
throughout England. Time Bill with Maps and Fares 
free from the owner, 


DAVID MACBRAYNE, 119 HOPE STREET, GLASGOW. 


SUMMER 








Now Ready, Price 5s. 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vor. XVII. Part 1, AvGust 1887, 

Contains Papers by Sir C. — K.C.B., F.R.S.; Prof. D. Ferrier 

y D., F.R.S.; H. D. Rollestor B.A ; Sdren Hansen; A. L. Lewis, 

C.A. ;.J. Cockburn ; Abraham H ile ; Dr. H. Rink ; and Anthropological 
Misc sllanea. 


London: TRUBNER & CO., Ludgate Hill. 


With Geological Map and s6o Illustrations, 2 vols. 8vo, Price reas. 
THE PRIMAVAL WORLD 
OF 


SWITZERLAND. 
By PROF. O. HEER, 
Of the University of Zurich. 
Edited by JAMES HEYWOOD, M.A., F.R.S. 


London : LONGMANS, GREEN, & CO. 





Jos Ready, tostabally printed in Fcap. 8vo, with Head and Tail Pieces 
and bound in Extra Cloth, Gilt Je kK dges, with Five Illustrations, 
Price 1s. 6d. 


MY MICROSCOPE, 

AND SOME OBJECTS FROM MY CABINET. 
A SIMPLE INTRODUCTION TO THE STUDY OF 
“THE INFINITELY LITTLE.’ 

BY A QUEKETT CLUB-MAN. 


ConTENTS :—(1) The Instrument.—(2) A Vegetable Parasite.—(3) A Skele- 
ton.—(4) A Monster.—(5) A Wing.—(6) An Eye.—(7) A Slice of Rock.— 
(8) Man’s Work.—(9) One Hundred Objects.—(10) Index. 





‘Will be us eful to all.” —Darly Chronicle. 
* The au ently me W 1as had a considerable range of expe- 
rien "—O. 
“A handy little manual.”—Glasgow Herald. 


London; ROPER & DROWLEY, 29 Ludgate Hill, E.C. 


Just Published, Illustrated throughout, Price 7s. 6d. 


PRACTICAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.B.S. 


‘* The best existing text-book for first-year students of electrical engineer- 
ing.”"—English Mechanic. 
oT he student will find the book contains far more useful practice al informa- 
tion upon instruments used by practicé a men than any other work in this or 
any other language.” —£/ectrician. 


CASSELL & COMPANY (Limirep), Ludgate Hill, London 








Mathematical Instrument Manufacturer to H.M. Government,Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Tilustrated Price List Post Free. 

W.F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—-GREAT TURNSTILE, HOLBORN, LONDON, W.( 
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SUBSCRIPTIONS TO 





“ NATURE. oe 


s 4. 
West 66 eS, a ee ne EO 
Half-yearly . 2. 2 ee eso ee oo 0 BG 6 
Quarterly. 2.1355 cece vveees 7 6 

To the United States, the Continent, &c. :— 
s. a. 
C. PERRET SUPeaee eee. 
Half-yearly . 1. ee se seo oe + © 0 B§ 6 
Oo ee ee a ee ee 
To India, China, and Japan :— 
s. ° 
i a ee ae ee ea 
eS ee a ee ee ee 
Quarterly. ... 8 6 


CHARGES FOR ‘ADVERTISEMENTS 


Three Linesin Column 2s. 6d. 9d. per Line after. 

4 8. 

One-Eighth Page, or Quarter Column. . . .0 18 

Quarter Page, or Halfa Column. . -I 15 

Half a Page, ora Column........ . 5 
Whole Page. . ... ee He 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 


ooo a 


39 BEDFORD STREET, STRAND, W. C. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


GEOLOGY OF WEYMOUTH, PORT- 
LAND, ard COAST OF DORSET. With Archzological and Natural 
History Notes. By ROBERT DAMON, F.G.S. New and Enlarged 
Edition, Illustrated, Price 5s.; or, with Geological Map and extra 
late, 7s. 6d. Post free. 

R. F. DAMON, Weymourtu. 


PAINTINGS OF SHELLS FOR SALE. 


—A unique Series of 3000 Water-colour Drawings, uniform fcap. folio, 
unbound, in sixteen portfolios, may ;be viewed in London, W., during 
AUGUST 
Systematic delineations of exquisite accuracy and beauty, almost perfect 
rt or science, suited for the library of a gentleman or ociety. 
hey have been valued by the scientific advisers of the Br 
£500, but much less will be taken by Dbdieharines —Wolvey Vicarage 
Hit nekley, Leicestershire. 
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VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 





_ The BRITISH MEDICAL JOURNAL says:—‘‘Vaw Hovurrn’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 
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~ AMERICAN EXHIBITION MINERALS. 


PROF. 
FOOTE has 
in the West 
Brompton en- 
trance over 12 
tons of the 
finest Ameri- 
can Minerals 
seenin Europe, 
such as charm- 
ingly banded 
polished Azur- 
ites and Mala- 
chites ; _same 
crystal ized 
Red and Yel- 
low Wulfen- 
ites, Brown 
; and Red Vana- 
} dinites, Brook- 
i 
} 





Vewf orm or 





| ite para- : 
} my hs (see ag _ Brookite, 

Fig.), &c , &c. “AvE FOOTE. Miaonet Ceve, Atk 

Having just = ——s 


received over thirty of our very cheap COLLECTIONS, we can supply them 
without delay. 

CORNISH MINERALS.—In a trip of about two weeks through 
Cornwall we recently purchased several thousand specimens, including some 
old collections and some recent discoveries. Among them were Cronstedtite 
(said by Couns to be rare Ludlamite), Torbernite. Chalcophyllite, Red- 
ruthite, Scorodite, Olivenite, Liebethenite. L row nite, Cassiterite, Clinoclase, 
Chalybite in fine Crystals and Slippers. Cuprite, Bornite Crystals, Enysite, 
Liebethenite, Henwoodite, Wolfram, Fluor ‘Spar, Langite, Tenantite, Phar- 
macosiderite, Apatite, Liskeardite, and many others. Specimens from 6d 
! up. These are all on private view. 


Wanted Minerals or Scientific Books in any cae 





-NATU RALISTS’ 
GLASS-CAPPED BOXES. 


‘Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by ro inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
| icc NEWGATE nes LONDON, E.C. 








Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 


Manufacturers and Erectors of every description of 






ELECTRIS BELLS, 
SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 

EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 

22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 

LO 


Telegrams—"* TONNERRE LONDON.’ 


| DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. It has been adopted by 
the principal Banks, Public Offices, and Railway Companies throughovt 
Ireland. 
It writes almost instantly full Black. | Flows easily from the Pen 
| Does not corrode Steel Pens. Blotting-paper may be app lied at the 
Is cleanly to use, and not liable to Blot.!. moment of writing. 
Can be obtained in London, through Messrs. Barcray & Sons Farring- 
don Street: W. Epwarps, Old Change; F. Newrery & Sons, Newgate 
| Street ; andto be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin 
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HARVEY @& PEAKE, 
By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 
W. LADD & CO. 

BEAK STREET, REGENT STREET, w, 
Catalogue per post 8d. 















MAKERS * 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


yh Showing axes of Crystals, &c., on a well illuminated 
and flat field. 















(LEJEUNE 


Son, AND RAY MEN T 
AND 
fANUFACTURE FOR THE TRADE 


PERKEDND), 
ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 


101 HATTON GARDEN LONDON, E.C. 





Bailey’s Patent Water Motor. Bailey’s Patent Organ-Blower. | Bailey’s Patent Thirlmere 


Strongly made, Powerful, 





Hundreds fixed and at Work. 


Water Motor. 





ve so ve ; Adapted for Smali Powers. 
Economical. Prices from £6 6s. each. ‘d 
FP lup. HP. 2H.P. 4H.P. 6HLP. at oe Pa mestic I-10 H.P. EHP. Ju.P. FHP. THD, 
WATEAMOTOF Ly £12108. £15. £25 £35 ORCAN BLOWER SEE LISTS. emunment 62 25. £338. £558. £8 105. £ 


W. H. BAILEY & CO., Albion Works, 


HOUSEHOLD NECESSITIES ! ! ! 























INVENTIONS EXHIBITION—GOLD MEDAL AWARDE D. 


DENT’S\5=™ ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES. WATCHES and CLOCKS at 


REDUCED PRICES, sent post 

free on application to E. DENT 

Ky SJ and Co., Makers to the Queen, 

az ENT 4 61 STRAND, LONDON, W.C.. 
or 4 ROYAL EXCHANGE. 





Just Published, 8vo, Cloth, 15s. 
FOOD ADULTERATION AND ITS 
DETECTION. 
With Photomicrographic Plates and a Bibliographical Appendix. 
By JESSE P. BATTERSHALL, Ph.D., F.C.S.U.S., 
Chemist Laboratory, New York City. 
London: E. & F. N. SPON, 125 Strand 


New York: 35 Murray Street. 


Second Edition, Price 7s. 6d. 


PRACTICAL TAXIDERMY. A Manual 


of Instruction to the Amateur in Collecting, Preserving, and Setting 
up Natural History Specimens of all kinds. Fully Illustrated, with 
Engravings of Tools, Examples, and Working Diagrams. By 
MONTAGU BROWNE, F.Z.S., Curator of Leicester Museum, 
“Throughout the volume is essentially practical."—Daily Telegraph. 


Just Ready, Price rs., Post free. 


ANGLING in SALT WATER. A Practical | 


Work on Sea Fishing with Rod and Line, from the Shore, Piers, 
Jetties, Rocks, and from Boats; together with some account of Hand- 
lining. By JOHN BICKERDYKE. 


Engravings. 


London: L. UPCOTT GILL, 170 Strand, W.C. 


Illustrated with over 50 | 


Salford, Manchester. 


FRY’S 


Pure Concentrated 


COCOA 





for a Sample 
and Copy of 
Testimonials. 





Ask your Grocer 








Excellent Copies of the actual, natural Handwriting, als 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 

London Wall, London,and 52 Princess Strzet. Manchester. 








Just Published, Post free for Six Stamps. 


BOTANY.-—A New Catalogue of Botanical 
Literature, being No. 82 of the “‘ Natural History and Scientific Book 
Circular,” containing 2000 Titles of valuable and important Works on 
Cryptogamic Botany, including Algz, Desmids, Diatoms, Fer 
Fungi, Lichens, Musci. Phanerogamic Botany, including Orchids 2 
Botanical Dictionaries. Physiology of Plants, Pre-Linnzan Botany, 
Herbals, and Medical Botany. Geographical Botany, including Flora 
of Great Britain and Ireland, and European Countries, Flora of Africa, 
America, Asia, Australasia. Botanical Gardens. Economic and Prac- 
tical Botany. —WILLIAM WESLEY & SON, 28 Essex Street, Strand, 
London. 









NOTICE.—Mr. F. MARION CRAWFORD'S New Story entitled 
“MARZIO’S CRUCIFIX” is continued in 
THE ENGLISH ILLUSTRATED 
MAGAZINE 


For AUGUST. 
The Number also contains — 


‘*Walks in the Wheat-fields.” By Ricuarp Jerreries. With Illustra 


tions 
** Captain (of Militia) Sir Dilberry Diddle.’’ With Illustrations by Huc# 
THOMSON 
** A Visit in a Dutch Country House.” By May Crome in. 
And Contributions by M. Ke ty, B. L. Faryeon, and others 


Profusely Illustrated. Price Sixpence ; by post, Eightpence. 
MACMILLAN & CO., LONDON. 
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‘MESSRS. MACMILLAN AND C0.’S NEW BOOKS. 


ROMANTIC LOVE AND PERSONAL BEAUTY: their Development, Causal 
Relation, Historic and National Peculiaritiess By HENRY T. FINCK. 2 vols. Crown 8vo, 18s. 

THE SCENERY OF SCOTLAND, VIEWED IN CONNEXION WITH 
its Physiological Geology 3y ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo 
12s. 6c. 





NEW PART (Part XXII.), WATSON—ZWISCHENSPIEL. Price 3s. 6d. 


A DICTIONARY OF MUSIC AND MUSICIANS.- By Eminent Writers, 
English and Foreign. Edited by Sir GEORGE GROVE, D.C.L., LL.D., Director of the Royal College of Music, &c. 
Demy 8vo. Vols. I., II, and III., 21s. each. Vol. I. A to Impromptu. Vol. II. IMPROPERIA to PLAIN SonG. 
Vol. III. PLANCHE to SUMER IS ICUMEN IN. With Illustrations in Music Type and Woodcut. Also published in 
Parts. Parts I. to XIV., XIX. to XXII., 3s. 6d. each. Parts XV., XVI., 7s. Parts XVII., XVIII., 7s. 

THE SILVER POUND AND ENGLAND'S MONETARY POLICY SINCE 
the Restoration, together with a History of the Guinea, illustrated by Contemporary Decuments. By the Hon. S. 
DANA HORTON, a Delegate of the United States to the International Monetary Conferences of 1878 and 1881 
8vo. 14s. 

FOUR-FIGURE MATHEMATICAL TABLES; Comprising Logarithms and 
Trigonometrical Tables, and Tables of Squares, Square Roots, and Reciprocals. By J. T. BOTTOMLEY, M.A 
F.R.S.E., F.C.S., Lecturer on Natural Philosophy in the University of Glasgow. 8vo. 2s. 6d. 


PRACTICAL ORGANIC CHEMISTRY, THE OWENS COLLEGE 
COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., Assistant Lecturer on Chemistry in the Owens College, 


Manchester. With a Preface by Sir HENRY Roscok, F.R.S., and Prof. SCHORLEMMER, F.R.S. Feap. 8vo. 2s. 6d. 

PRACTICAL INSTRUCTION IN BOTANY, A COURSE OF. By F. 
O. BOWER, D.Sc., F.L.S., Regius Professor of Botany in the University of Glasgow; and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s College, Cambridge, Reader of Botany in the University. With a 
Preface by W. T. THISELTON DYER, M.A., C.M.G., F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 
8vo. Part I. Phanerogamze—Pteridophyta. 6s. Part II. Bryophyta—Thallophyta. 45. 6d. 

FORMAL LOGIC, STUDIES AND EXERCISES IN, including a Generaliza- 
tion of Logical Processes in their Application to Complex Inferences. By JOHN NEVILLE KEYNES, M.A., University 
Lecturer in Moral Science, and late Fellow of Pembroke College, in the University of Cambridge. Second Edition, Revised 
and Enlarged. Crown 8vo. Ios. 6¢. 

PSYCHOLOGY. By James McCosn, D.D., LL.D., Litt.D., President of Princeton 
College, &c. Crown 8yo. I. The COGNITIVE POWERS, 6s. 6d. II. The MOTIVE POWERS, 6s, 62, 

NEW GEOGRAPHICAL SERIES, Edited-by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey 

of the United Kingdom. 

VOL. I—THE TEACHING OF GEOGRAPHY. A Practical Hand-book for 
the Use of Teachers. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 

*,” The aim of this volume is to advocate the claims of geography as an educational discipline of a high order, and to show how 

these claims may be practically recognized by teachers. 


Now Ready, 8vo, Price One Shilling. 


THE NATURE OF FEVER; 


BEING THE GULSTONIAN LECTURES DELIVERED AT THE 
ROYAL COLLEGE OF PHYSICIANS OF LONDON IN MARCH 
1887. 

BY 


DONALD MACALISTER, M.A,, M.D., F.R.C.P., 
Fellow of St. Fohn’s College, University Lecturer in Medicine, and Physician to Addenbrooke's Hospital, Cambridge. 

‘This may be taken as the last, but by no means the final, word of physiological science upon the question ; and we venture 
to think that it will give considerable impetus to a further study of a subject which, always full of interest, has such important 
clinical bearings.” —Zancef, April 2, 1887. 

“Scholarly and ingenious.” —New York Medical Record, April 23, 1887. 

**Dr. MacAlister has propounded a comprehensive and coherent theory, which not only links together many well-known 
facts, but also harmonizes with the theories applied to analogous phenomena in the body. . . . The only thing to be regretted 
about these philosophical lectures is that there are but three of them.” —Aritish Medical Fournal, April 2, 1887. 


MACMILLAN & CO., LONDON. 
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NEW, RARE, AND INTERESTING BOTANICAL OBJECTS FOR THE MICROSCOPE. 


AWARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 
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Fungus of Grape Vine (Oidium Tuckerii) ... 1 6 to Examples of Pollens, mounted GED « on one Slide, with — 
Cuticle of Tea Tree—Test for eras eae 1 oO names. oe sie ia — 
Anther of Tulip ... eco eee oe P <« 2 0 Sieve Tubes in Vegetable Marrow oe eee oe se sa a 
Stigma of Sed; ge (Carex hirtz 2). eee oo ove +» 1 © | Anatomy of Leaf, 9 pieces on one Slide... ose oe en sec ea 
Ergot of Rye (¢ ‘avi ceps p yurpurea), very fine ‘ Io Elaters and Spores of Equisetum hyemale ... 
Hymenium, Gills, and Spores in Edible Mushroom m — Yeast Plant (Torula cerevisiz) " a ide 
Cylindrical Cellular Tissue in Helianthus tuberosa 1 o Section of Leaf of Eucalyptus g slobulus through stomata oe a 
Spirogyra nitida in conjugation * ios «» 1 6 | Section of Potato, Starch Grains ix situ a ‘a ; . 
Vegetable “penta illium glaucum, Mucor n mu icedo, Aspe ies Aatheridi a and Globules of Chara fragilis ... - 

glaucus « ach 1 o | Very beautiful Stained Sections of Stems of Mare’s-tail Fern (Os: nunda 
Pinus sylvestris, one, two, and three years’ growth, double-stained regalis), Pepper Plant, Bamboo — Land Rush, Orchid, ‘Tra- 

Sections, mounted separately on one Slide... 2 6 veller’s Joy ... tee each 1 9 
Stems of Exogen, Endogen, and aaa double- stained, mounted eries of 24 instructive Botanii ca cal Slides, in Case ... oe oes oe 26 € 

separately on one Slide ... ose aw i 


Any of the above sent by return on receipt of Remittance for Price. 
CuassiFieD List of 40,000 first-class Objects. ILLusTrATED CATALOGUE oF Microscopes. Either of the above sent post free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 





OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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MANCHESTER. 


ROSSLEY’S 
N EW 5-MAN POWER 
OTTO" 
GIVES OFF 1 H.P. ON THE BRAKE, 
Very suitable for driving amateurs’ work- 
laundry machinery, chaf-cutting, &c. 
CROSSLEY BROS..,|. 


| for electric lighting (the dynamo or pump be 
[connected whenengine is required for other purposes). 


ta pumping water to house, drivin 
a be supplied combined with pumps or with 





(518 


. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e. 
BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 
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An excellent relish for “ fish, flesh, 
and fowl.” 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 929, VOL. 36.] 
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R. & J. BECK’S 
NEW MICROSCOPE, 


y THE STAR.” 


, a oe 2 








PRICES. 


tand, with t-in. Object- 
glass and 1 Eye-piece ... 2 2 0Q| 


Stand, with 1-in. and }-in. 
Object-glasses... ... ... 39 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
ee ree 


440 


Full Descriptive Pamphlet sent on 
> = Application to 
R. & J. BECK, 68 Cornhill, London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 


THURSDAY, AUGUST 18, 1887. 


[PRICE 15 CENTS. 





{All Rights are Reserved. 





THE 


RAIN-BAND SPECTROSCOPE. 


fein Bron ning 
=/63 Strand Lono' 





During the recent almost unexampled drought the Barometer has several 
times fallen from thirty-six to forty-eight hours, the dew-point has shown a 
large amount of moisture in the air, and the clouds have been heavy, black, 
and low, yet there has been no rain-band in the spectrum, and_no rain has 
fallen, a convincing proof of the great value of the Rain-band Spectroscope 
for the prediction of rain. 

Price of GRACE’'S RAIN-BAND SPECTROSCOPE, in Morocco 
Leather Case, £3 Ss. Gd. 


Illustrated Catalogue of Spectroscopes post free. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 





NEW LANTERN MICROSCOPE. 
OXVHYDROGEN OR Exectric LiGrr, 
(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 








we Lime-light this Instrument showsa Flea 15 feet long as sharply as a 
. agic Lantern Slide ; _Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Pan magnified 2,500 diams. Is also the most perfect projecting Micro- 

olariscope made. Particulars and Report of Royal Microscopical Society 


20 application. 
NEWTON & CO., 
- OpTIcIANS TO THE QUEEN AND THE GOVERNMENT 
’ ——_ EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
OR COLLEGES, INsTITUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR 








Po.ariscopy, SPECTROSCOPY, &C., FOR SCREEN PR : 
‘i » Me. OJECTION,. 

Full Illustrated Catalogues 6 p hater 

3 FLEET STREET, LONDON. 


NEGRETTI & ZAMBRA’S 
PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 


451% ZAn 
gecok= ; TE Ra 
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‘) 
5 
2 


m 
9 
ee 


The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermcmeter for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case. £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 
ScieNTIFIC INSTRUMENT MAKERS TO THE QUEEN 
HOLBORN VIADUCT, E.C. 
BRANCHES :—45 CORNHILL; 122 REGENT STREET. 
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BRITISH ASSOCIATION 
FOR THE 


ADVANCEMENT OF SCIENCE. 


22 ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING bce be held at 
MANCHESTER, commencing on WEDNESDAY, AUGUST 31. 
PRESIDENT-ELECT : 
Sir H. E. ROSCOE, M.P., LL.D., D.C.L., Pu.D., F.R.S., V.P.C.S. 
NOTICE TO CON [TRIBUTORS OF MEMOIRS.—<Authors are 


requested to give early notice of their intention to offer Papers. 
Information 1 and other Local Arrangements may be 
obtained from the Local Secretaries, 38 Barton Arcade, Manchester. 


A. T. ATCHISON, Secretary. 





PRELIMINARY SCIENTIFIC (M.B.) 
UNIVERSITY OF LONDON. 


} } 


Stu ler ave Matriculated and are intending to enter, or who have 
already el ntered, at any one of the London Medical Schools for the purely 


Medical portion of their studies, can prepare for the Preliminary Sc ientit fic 


te wh 
its who 


Examination RL gee g College, under Prof. RAMSAY, Ph.D., Prof. 
CAREY FOSTER. .R.S., Prof. OLIVER, F.R.S., and Prof, LAN: 
KESTER, LL.D., F. 4 S. 

Che Curriculum commences in the first week of Octuber. Prof. Ray 


Lankester will act as Tutor of the Prel limir iary Scientific Students, and advise 
them i in reg gard to thei r reading and class-work. 








Fee for the com > of scully required, including lectures and 
labor: atory work, 35% 
or particulars apy to the Secretary, University College, London, 


Gower Street, W.C. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
1.—ARTS, SCIENCE, and LAW DEPARTMENT. 
2.—MEDICAL DEPARTMENT (including the Dental 

the Pharmaceutical Courses), 
3,—DEPARTMENT for WOMEN. 
4—EVENING CLASSES DEPARTMENT. 
ab ve Departments and of E antranc e Scholarships and 
and varying from £12 annum) will 


e, Or may be 


and 





Prospectuses of the 
se s (12 intr 
be forwarded on 
obtained from Mr. J. E. 


100 per 
Colle 
CorNISH, 33 Piccadilly, Manchester. 


HENRY WM. HOLDER, M.A., 


er, 





imt 
application to the Registrar of a 





are. 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attentio nis 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 





NATURE 


intermedia, 





specially adapted to prepare the younger boys for the work of the higher | 


receive careful attention, especially in those sub- 
Noi injurious crammingencouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees ar 
moderate.—For Prospe: id particulars, apply to the PrinctPat. 


classes. Each pupil will 
jects wherein he is we: ik. 





tus ar 


AGRICULTURAL COLLEGIA’ rE 
SCHOOL, 








EAST GRINSTEAD, SUSSEX. 
For Sons of Gentlemen, from seven years ofage. ‘The Cour 





-d to prepare boys to occupy the positio 
owners, L. and Agen Farmers, intending Colonists, &c. I 

instruction in the pra tice and science of A; griculture and Estate Manage- 
ment, Management of Li ive Stock, Dairy F arming, Agricultural Chemistry, 


or Instruction is — 





| £60 respectively, open to all first-year Students, will be offered fe 


¢ pr cvides fall | 


&c. Pupils are prepare: I for all the Examinations. 
The College offers the fo lowing advantages :— A most superi reducati 
lecte d for their qualifications as Scholars and theis r | 


A Staff of Master 








rs s¢ 
tried ability as Teachers. A Boarding Department carefully super rvised and 
excellently appointed ; its diet lit yeral, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the mors al and religious training of P upi Is. Fees 


most moderate. References of high charac ter to Parents of Pupils, 
Prospectus and all particulars on applicationto the PRINCIPAL. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SE SSION will begin on MON DAY, October 3, 18 

Students can re side in the College within the Hospital walls, su bj ject to the 

Collegiz ate Regulations. The Hospital comprises a service of 750 beds (in- 
cluding 75 for Convalescents at Swanley).—For further Pz articulars, apply 
personally 7. by letter to the Warden of the College, St. Bartholomew's 
Hospital, E 

A Hand-boo sk forwarded 


on application. 


[Aug ugust 18, 1887 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, 


Who last week sent to his Subscriters Cristatella mucedo, with drawing 
and description. He also sent out Plumatella repens, La nularia s is 
Melicertz a ringens, Limnias ceratophylli, Cephalosiphon limnias, As 
Pompholyx complana uta, Leptodora hyalina, Hya! 
Kahlbe ergensis, Chactogaster limnzi, Volvox ; globator, Hydrodicty . 
latum; also Hydra, Ameeba, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin’s) Biological Laboratory work. ‘ 
1,uncements will be made in this place of Organisms T. 





BIRMINGHAM, 








eekly 
is supplying. 


Specimen Tube, One Shilling, = free. 


Twenty-six Tubes in Course Sf Stix Months Jor Subscriptio 
or Twelve Tubes for 10s. 6d. 








n of £118 
Portfolio of Drawings, Eleven Parts, 15. each. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 





FINSBURY TECHNICAL COLLEGE. 


DAY DEPARTMENT for Students not under 14 years of age. 
War 


The College Courses of Instruction in Labcratory, Lecture-room, 
shop and Drawi ng Office for Mechanical Engineers, Electrical Ex 
Technical Chemists, and Builders, commence on TUESDAY, (cto! 

Chemical Laboratories specially organized for Instruction in Tec 
manufacturi ng processes. 





‘ee for Session, inclusive of Laboratories, Workshops, and Drawing 
Office, £9. ' 
The Entrance Examination will take place on THURSDAY, Se 


at 100’clock a.m. 
Schol arships of £30 a year each, and the Holl pene sem hip of £2 yea 
all tenable for two years, will be awarded (in accor: e with the y seule 
schemes) on the results of the Entrance Ex: ahr errt ie 
For particulars of Scholarships and Programmes of [nstruction, apply at 
the Tecl._n:cal College, Leonard Street, City Road, E.C.; or at Gresham 


College, E.C. 
PHILIP MAGNUS, Organizing Di 
S. P. LHOMPSON, Princi ipal. 


29. 














THE MIDDLESEX HOSPITAL > 
MEDICAL SCHOOL. 


The WINTER SESSION will open on MONDAY, October 3. Di 
tribution of Prizes at 3 p.m. by The Right Hon. the Lord Mayor of Lend 

t 4 p.m. a Receytion will be hel din = new School Buildings. 

Examination for Entrance Scholarshi ips (value £100 and ££) on Septe 
ber 2 yand 350. 

The Composition Fee for the whole Medical C urri¢ ulum is £1c0. 
provision is made for Dental Students and for Candid ates fi or the Preliminary 
Scientific (M.B.) Examination. 

The new RE SIDE NTIAL COLLEGE provides accommodation 
thirty Students and a Resident Warden. 

For Prospectuses apply at the Hospital to 


or to 
. PEARCE 





Speci: 


the Resident Medical Offic 
GOULD, 
St. THOMAS’ S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1837-83 will commence on OCTOBI I 
when an erg Address will be delivered by R. W. KEID, Es 


F.R.C.S. 3 : 
TWO E NIRANCE SCIENCE SCHOLARSHIPS of 125 guinea 





pe titi nm. The E xamin¢ ation will be held on October 3, 4, and s, 
subjects will be Chemistry and Physics, with either Botany or Zoology 
the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINAR 
SCIENTIFIC” and ‘‘ INTE RMEDIATE M.B.” Examinations of the 
UNIVERSI'Y of LONDON. 

All Hospital Appointments are open to Students withou textra charge. 

Scholarships and Money Prizes of considerable value are awarded at t! 
Sessional Examinations, as alsoseveral Medals. ; 

The Fees may be paid in one sum or by instalments. Entries 

made to Lectures or to Hospital Practice, and special arrangem i 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neig 
bourhood receive Students for residence and supervision, and a register 
approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GzorGE RENDLE. 

W. M. ORD, Dean. 


R. W. REID, Vice-Dear 


nd 





¥ 








BERKHAMPSTED SCHOOL, HERTS 
Twenty-eight milesfrom Euston. Good Sc holarships and Exhibi ition s 
Laboratory, heated swi nming-bath, workshop, &c. £52 per ai 
Address, Head-Master. 
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THE LONDON HOSPITAL AND 


MEDICAL COLLEGE, MILE END, E. 

The SESSION 1337-83 will COMMENCE on S/ ATURDAY, Sunken ty 
1337. The New Buildings which were opened by T.R.H. the Prince and 
cess of Wales, on M: ay 21, afford more than double the accommodation 
vhich was provided formerly. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, 440, £30, and 
£20, will s. offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
roo Guineas in three instalments. All Residentand other Hospital Appoint- 
ents are free, and the holders of all the Resident Appointments are provided 
th rooms and board entirely free of expense. The Resident Appoint- 
ts consist of Five House- Physici iancies, Five House-Surgeoncies, One 
sucheurship, and One Receiving -Room Officer." Dressers and Ma- 
ty Pupils also reside in the Hospital. Special Classes for the Pre- 
l iary Scientific and Intermed iate M.B. Examinations of the University 
of L yndon, and for the Primary and Pass Examinations for the Fellowship 
f the R oy al College of Surgeons of England are held throughout the year. 
ial entries may be made for Medical and Surgical Practice 
e London Hospital is now in direct communication by rail and tram 

1 all partsofthe Metropolis, and the Metropolitan, Metropolitan District, 
E ait London, and South-Eastern Railways have Stations within a minute’s 
wa ilk of the Hospital and College. 

For prospectus and particulars apply personally or by letter to 


MUNRO SCOTT, Warden. 


THE UNIVERSITY OF MELBOURNE. 
DEMONSTRATOR and ASSIST ANT ‘ LECTURER in PHYSICAL 





m 



























CIENC 
The University 0 Melbourne invites aidiididaa for the above post. 
I'he S £420 per annum. 
he duties of the Demonstrator will be = 
(1) To demonstrate to the various classes ia the Physical Labor atc ories. 
(2) To deliver such lectures as may be from ti ne t a time arrang 
(3) Toassist the Professor generallyin the work of the Physic <3 De part- 
nt. 
Applications, with testimonials, to be addressed to the Agent-General for 





the Col ny of Victoria, 8 Vi 
V1, S.W. , not later than Se 
slected cand.date will be 





ria Chambers, Victoria Street, Westminster, 
niber 2 o next 
- £100 for his passage to Melbourn2 
.C. BROWNI Ss, 
July 7, 1887 Chane thee of the University of Melbourne. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPpAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 






j 
he 


ms 











COLLECc- 


VeRY FINE POLISHED SECTIONS OF AMMONITES AND | 


NAUTILI. 

NeEw SERIES OF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 

Opposite Norfolk Street. 





MUSEUM GODEFFROY, HAMBURG. 

This great and well-known Zoological Collection having been purchased 
xy Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its rich stores specimens not otherwise obtainable. 


BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, 
New Catalogue, price 6d. 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAM( ONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., Weymouth. 


Abridged Catalogue sent of Specimens and Collections in FOSSILS, 
MINERALS, PALEONTOLOG Y, &c.; also of ZJOLOGY in all 


I pepartments. 





Sole Agent for Great Britain and Ireland. 








NATURALISTS’ 
GLASS-CAPPED BOXES. 


Glasseapps and Private Collectors supplied with Round and Rectangular 

Glass- ‘capped Boxes from One Shilling per dozen. About 70 different sizes 

always in Stock. A cheap Glazed Box, 14 inches by ro inches, for One 
Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








TO 


SCIENCE AND ART TEACHERS. 


THE DUBLIN TECHNICAL, SCIENCE, 
SCHOOLS AND LIBRARY. 
KEVIN STREET. 





AND ART 








hen ng ing certified Science and £ Teachers to teach in the above 

evening classes fo r the | Session. October 138 37 to May 1388. 
A Science ‘TEACHER to teach Geometry and i Elementary Mathematics 

for 12 hot irs a week. 

2. A SciENcE TEACHER to teach Chemistry and Physics for 1o hours a 
week. 

3. A SclENCE TEACHER to teach Mechanics, Mac! iine Construction, 

sui re z Cons astructi on, and Deawing. for 12 hours a week. 
a Ar tr Master to teach Mechanical and Freehand Drawing Design 
g for 12 mouee: a week 





‘The Committee are prepared to give a fixed minimum salary, irrespective 
of pupils and result fees; and if the result fees should exceed the fixed salary 
to give in ad lition a proportion of such excess of fees. 

Applications, sta:ing terms, qualific ations. and ref-rences, must be sent in 
to the Town ‘Clerk on or be fore WEDNESDAY, AUGUST 24, 1837. 

WANTED a person t> act temporarily as Assis TANT — RETARY, 
GENERAL SUPERINTENDENT, and LiprariAn, and to give his whole time 
uy and evening) in the service of the above institution at a salary of £2 a 








idates for above post must be fully certified Teachers under the 


Science and Art Department. 
Haut Porter and CARETAKER, at a salary of 15s. a week, apart- 
m id uniform. 


ions fir these two latter posts, stating quali fications and ‘refer- 
, to be sent in to the Town Clerk on or before WEDNE SDAY, 
AUGUST 24, 1887. 


v7 








VICTORIA ndtenlubgnarapeien 






ry Examination (introduc ‘ry to the Faculties of Arts, 
and Law), and an Entrance Examination in Arts (iatroductory to 
the Fa culty of Medicine), will be held_at Owens College, Manchester, and 

ni Liverpool, in SEPTEMBER, beginning on the 26th. 
ns for admission must be made (22 writing) on or before SEP- 
12, to the REGISTRAR, by whom f irther information will be 











For full particulars as to Degrees, Examinations, and Courses of Study, 
and < ypies of ry a ration Papers, see the University Calendar (price 1s., 
published by Mr. J. E. CORNISH, Manchester, and 
Me ssrs. 'M AC Mit AN & CO., London. 
A. T. BENTLEY, M.A., 
Manchester, August 1837. Registrar 


ST. GEORGE'S HOSPITAL 
MEDICAL SCHOOL, 


HYDE PARK CORNER, S.W. 


The WINTER SESSION will commence on MONDAY, October 3, with 
an Introductory Address by Mr. DENT, at 4 p.m. A Prospectus of the 
School and further information may be obtained by pers 
between 1 and 3 p.m. ; or by letter addressed to the DEAN at th 

















application 
Hospital. 


GOVERNMENT GRANT of £4000 for the 
PROMOTION of SCIENTIFIC RESEARC H.—Applications to be 
considered at the next meeting of the GOVERNMENT GRANT 
COMMITTEE must be forwarded to the SECRETARIES, Royal Society, 
Burlington House, London, W., marked “Government Grant,”’ before 
September 30, and must be written upon printed forms, which may be 
obtained of the Assistant Secretary. 








SCIE NCE DEMONSTRATORSHIP. a 


Advertiser, who has been trained at Finsbury Te 
post in a Physical Laboratory as Demonstrato 
Ondine Road, S_E. 


ege, seeks 
B.,”’ 20 








MR. RAMON GOMEZ, Pharmaceutist, 


Port Orotava, Teneriffe, offers to Collect« ections of Birds’ Skins 
and Eggs; also assortments of Entomol og Speci imens peculiar to the 
Canaries. 











THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


RevIEW OF THE MALT AND Hop Trapes; AND WINE AND Spirit TRADE 
ECORD. 


The Organ of the Country Brewers. 


‘The Brewers’ Guardian” is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 
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Se 


The Scottish Provident Institution. 


Edinburgh—6 St. Andrew Square. London Office—17 King William Street, E.C. 
The 49th ANNUAL MEETING was held at Eo1npurGH, on March 30, 1887. Sir ALEXANDER K1n1Locn, of Gilmerton, Bart., in the Chair. 
The Directors reported a continuance of the even course eae which has eee attended the Institution. 
NEw ASSURANCES completed......ceeseoee .. £1,020,154 TOTAL INCOME sss ceessseee £745,475. 
(Expenses, 0 per ‘cent. of Premiums, “and 6 per cent. of Income. = 
The Reatisep Funps (increased in the year by £341,247) were £5,728,162. 
Only two Offices in the Kingdom, both older, have as large a Fund. 
THIS INSTITUTION comsinEs THE ADVANTAGES OF MUTUAL ASSURANCE WITH MODERATE PREMIUMS. 
The Premiums are so moderate that an Assurance of £1200 cr £1250 may generally be secured from the first for the yearly payment which would 
elsewhere assure (with Profits) £1000 only—the difference being equivalent toan immediate Bonus of 20 to 25 per cent. 
The Whole Profits go to the Policyholders, on a system at once safe and equitable—no share being given to those by whose early death there is a 
Zoss. The effect of reserving the surplus for the survivors has been that, 7 addition, the earlier Policies have been increased by reversionary bonuses of 
60 to 70 per cent. and upwards, 





EXAMPLES OF PreMIv MS FOR ASSURANCE OF £100 AT DEATH—WITH ProrFirts. 











pom Payable ~ Limited to Rie Payable Limited to he Payable Limited to 
—_ during Life. 2t Payments. = during Life. 21 Payments. — during Life. 21 Payments. 
| ; 
25 At 18 o £42 12 6 35 42 6 10 43 083 45 St 3 8 Ae 77 6 
30 a: & Ss 28 2 40 __ 14 90 2 7 § 50 4 % 9 4 32 8 
* Thus, a person of 30 may secure £1000 at death by a yearly payment, during life, of £20 15s. ‘This Premium would generally elsew here secure £800 only 
instez ad of £1000. Or he may secure the same sum of £1200 fora Pre mium of £27 13s. 4d., limited to twenty-one yearly payments, being thus re lieved 


of payment before he has passed ~ prime of life. 
Full Copies of the Report, with TABLE of RaTEs, may be had on application. 
J. MUIR LEITCH, London Secretary. JAMES WATSON, Manager. 








GOOLDEN '8z TROTTER, 


2 Victoria Mansions, Westminster, and Bull Green Works, Halifax, Tite, 


ELECTRICAL ENGINEERS AND MANUFACTURERS. 


CONTRACTORS TO THE ADMIRALTY, WAR DEPARTMENT, INDIAN GOVERNMENT, &c. 


Goolden-Trotter Dynamos, ‘* G.T.,”’ *‘A.,”" and ‘*M.’’ Types. Cardew Voltmeters (improved 

pattern), Current Gauges, Fittings, &c. Sole Manufacturers of Trotter Dioptric Diffusers. og 

Domestic, Factory, and Ship Installations carried out complete by our own staff. . 
Estimates Free on application. 














Possessing all the Properties of ‘the Finest Arrowroot, 
BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 


The Hon. C. H. Wynn, Rig Corwen, North Wales, says of 


MBAILEY’ s HOT-AIR ENGINE. 


‘‘It really costs nothing to work, except a little oil, as I seldom burn anything but cinders.” 


These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for domestic 
power purposes, amongst whom may be mentioned Earl Loudoun, the late Sir Swinnerton Dyer, Bart., Lady C. Kerrison, Sir Gilbert Greenall, 
the Hon. Waldegrave Leslie, H. D. Pochin, Esq., J.P., Colonel M‘C Jorquodale, &c. 


W. H. BAILEY & CO., Albion Works, Salford, Manchester. 


With Geok gical } Map and s60 Illustrations, 2 vols. 8vo, Price ras. > 
STANLEY 


THE PRIMAZVAL WORLD 














rt i 





Ss oremes an ane Instrument Manufacturer to H. he ag a »Council of 
W India, Science and Art Department, Admiralty, &c 
D. Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the University of Zurich. Litustrated Price List Post Free. 
‘ ie a " : W.F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Edited by JAMES HEYWOOD, M.A., F.R.S. Excellence of Construction of Mathematical Instruments, and the ad 
c . OLD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
London : LONGMANS, GREEN, & CO. matical Work. Silver Medal, Architects’ Exhibition, 1886. 
— Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Just Published, Illustrated throughout, Price 7s. 6d. MINERALS AND STONE 


PRACTICAL FLECTRIGITY. | — sevauaiamtae ates cee his Clients and 


the Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 
By Prof. W. E. AYRTON, F.R.S. | from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 up wards. 
N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 


| 
| 
Iu > 
By PROF. 0. HEE R, Of the Highest Quality and Finish, att e most Moderate Prices. 
| 





** The best existing text-book for first-year students of electrical engineer- 
ing.”—English Mechanic. 





** The student will find the book contains far more useful practical informa- os 
tion upon instruments used by practical men than any other work in this or BRYCE-WRIGHT, 
any other language. ""—£dectrician. Mineralogist and Expert in Frecious Stones, 
CASSELL & COMPANY (Limirep), Ludgate Hill, London. 204 REGENT STREET, LONDON, W. 
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SUBSCRIPTIONS TO “NATURE.” 


s. 
a ee a ee a ee | 
Half-yearly .. 2.2 2 0 2 2 0 0 + 6 0 0 1G 
Cuattety . 6 6 eee ee FJ 


To the United States, the Continent, &c. :— 





Ano 


Se a ae a Ree eg ee a 
Half-yearly . 2.0 6 3 eo ee ow 8 o BF 
Ouarterty. ccc ces tees B 


To India, China, and Japan :— 


oaak 


s. 

CC a ee ee 

Pialf-yeatiy oc tt he te 6 2 BO 

Quarterly . eee eae ee ee 

CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. 9d. per Line after. 
G4. & 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . ....115 0 
Half a Page, ora Column. ........3 5 0 
ee a a a a es oe ae 
Money Orders payableto MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
NOTICE OF REMOVAL. 
F.H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 

MR. F. H. BUTLER desires to notify that he has REMOVED to more 
co...modious premises, 1448 BROMPTON ROAD, a few doors from his 
form +r address. 

A l.rge suite .f rooms on the Ground Floor has now been opened, where 
he will he happy to show a fine Series of Rocks and Minerals lately received 
from Coinwall, Malvern, the Inner Hebrides, and other localities, also an 
important Collection of Fossils, which includes many specimens from the 
cabinets of the late Dr. Wright. Dr. Holl, and others. 

Cabinets of all kinds. Blowpipe Requisites, Geological Hammers and 
Chisels, Glass-capped Boxes, and other Scientific Apparatus. 
RECENT SHELLS, ECHINI, AND OBJECTS OF NATURAL 
HISTORY GENERALLY. 
OSTEOLOGICAL PREPARATIONS. 
SECOND EDITION. 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


VAN 
HOUTEN’S 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 


AADR 








_ The BRITISH MEDICAL JOURNAL says:—‘‘‘Van Houten’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 
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AMERIGAN EXHIBITION MINERALS. 










in the West 
Brompton en- 
trance over 12 
tons of the 
finest Ameri- 
can Minerals 
seenin Europe, 
such as charm- 
ingly banded 
polished Azur- 
ites and Mala- 
chites; same 
crystallized 
Red and Yel- 
low Wulfen- 
ites, Brown 
and Red Vana- 
dinites, Brook- 
ite para- 
morphs (see 
Fig.), &c., &e. 
Having just 
received over thirty of our very cheap COLLECTIONS, we can supply them 
without delay. 

CORNISH MINERALS.—In a trip of about two weeks through 
Cornwall we recently purchased several thousand specimens, including some 
old collections and some recent discoveries. Among them were Cronstedtite 
(said by Cottins to be rare Ludlamite), Torbernite, Chalcophyllite, Red- 
ruthite, Scorodite, Olivenite, Liebethenite. Lirownite, Cassiterite, Clinoclase, 
Chalybite in fine Crystals and Slippers, Cuprite, Bornite Crystals, Enysite, 
Liebethenite, Henwoodite, Wolfram, Fluor Spar, Langite, Tenantite, Phar- 
macosiderite, Apatite, Liskeardite, and many others. Specimens from 6d. 
up. ‘These are all on private view. 


Vewform or 
Brookite, 


A.E.FOOTE. Macnettov e. Ark 


Wanted Minerals or Scientific Books in any Quantity. 


RICHARD ANDERSON & CO.,, 
Successors to SANDERSON & CO. (Established 1852). 


atronized by H.M. the QUEEN. Contractors to H.M. Government. 


Manufacturers and Erectors of every description of 





ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

| REPAIRED. 
F EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield 
=|, LEADENHALL HOUSE, 101 LEADENHALL STREET, 
i LONDON, EC. 


Telegrams—“* TONNERRE LONDON.” 











Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 


“BROWN CEMENT.’ 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. R sees 
Purchasers should see that they are not deceived by fraudulent imita- 


tions A a é ae 
Price rs. per bottle, with full instructions for use, from most Opticians. 


Post free for 1s. 3d. from 
£DWARD WARD, 249 Oxford Street, Manchester. [so03 
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w Ready, Fifth Edition, with 1178 Engravings, Crown 8vo, 15s 
Al MANUAL OF BOTANY, including the 
ruc Classificati n, Properties, Uses, and ‘Funai ionsof Plants. By 
R B E Ri B ENTLE Y, Professor of Botany in King’s College, London, 
ar the Pharmaceutical Society 


: J.& A. CHURCHILL, 11 New Burlington Street. 











FOWNES-WATTS’ CHEMISTRY. 

PHYSICAL AND INORGANIC CHEM- 
ISTRY. By HENRY WATTS. B.A., F.R.S., Author of ‘A Dic- 
tionary of Che.nistry.”” &c. With Coloured Plate of Spectra and 150 
Wood Engravings, Crown 8vo, gs. 

CHEMISTRY of CARBON COMPOUNDS; 
or, ORGANIC CHEMISTRY. By HENRY WATTS, B.A., F.R.S. 
Edited by WILLIAM A. TILDEN, D.Sc., F.R.S., Professor of 
Chemistry in the Mason College, Birmingham. Second Edition. With 
Engravi gs, Crown 8vo, ros. 





*,* These two volumes are based on the well-known Manual of the late 
Prof. Fownes, and form the Thirteenth Edition of that work. 
Lo : J. & A. CHURCHILL, 11 New Burlington Street, 








Now Ready, 8vo, 6s. 
ELEMENTARY PRACTICAL BIOLOGY 
—VEGETABLE. By THOMAS W. SHORE, M.D., B.Sc. (Lond.), 
Lecturer on Comparative Anatomy at St. Bartholomew’s Hosy 
London: J. & A. CHURCHILL, 11 New Burlingt« on Gaeent. 


Now Ready, Cros wn 8vo, Price 6s 


ELECTRICITY 








FOR 
PUBLIC SCHOOLS and COLLEGES. 


ie srams. 
By W. LARDEN, M.A., 
** A School Course in Heat,’ in use at Rug Cl.fton, Che 
rd, Birmingham, King’s Colle ge (London) ; inom Schcols 
and Colleges 
LONDON : LONGMANS, GREEN, & CO 


NORTH BRITISH AGRICULTURIS1, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
managementof land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Icish Markets of the week. 

Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 








as one ofthe best existing papers for Advertising Farmsto be Let and Estates | 


for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 


TURIST a first-class medium for reaching that Class. 
Price 3d. By post ghd. Annual Subscription, payable in advance, 14s. 
Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON 


GEOLOGY OF WEYMOUTH, PORT- 
LAND, and COAST OF DORSET. With Archean logical and N atural 
History Notes. By ROBERT DAMON, F.G.S. New and Enlarge 

Edition, Illustrated, Price 5s.; or, with Geologi al Map and extra 

Plates, 7s. 6¢. Post free. 

R. F. DAMON, WeymoutH 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with —"-% Illustrations. 

Coaducted by C. G. Barrett, J. W. Dovctas, W. Fow.er, M.A., 

F.L.S., R. McLAcutan, F.R.S., E. tn ’. L.S., and 
.T. STAINTON, F.R.S. 

This Magazine, em... in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
> with the June numberin each year. j 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 


HOLLOWAYS OINTMENT Besa 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If efiectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





























| BooKs on NATURAL PHILOSOPHY. 
OUTLINES OF NATURAL PHILOSO. 


PHY. By J.D. EVERETT, D.C.L, F.R.S., Professor of Natural 
P _ sophy in Queen’s Co sllege, Belfast. With 216 Woodcu‘s, F 

, Clot h, 4s. 
‘A book of great merit; it Possesses_ all the systematic arranger 
and idity of the author's for ner publi cations ; an] the illustrations, 
are abundant, leave nothing to be desired.” —A thenaum 


ELEMENTARY TEXT-BOOK OF Pay. 








ap. 












sy Prof. EVERETT. Tilustrated by many Woodcuts 
n, Revised. Fcap. 8vo, net 38. 6d. 
tary treatises we have seen on Physic Ss, not even ex- 


cepting the excellent work of Balfour Stewart, this is by far the best.’— 


DESCHANEL’S NATURAL PHILO. 
SOPHY. Translated and Edited by Prof. EVERETT. ot 
Revised throughout, and Addi litions inserted, 
Present Time. Illustrated by 733 Engravings on V 
= Medium 8vo, Cloth, 13s. 3 also in Parts, 
each. 






Part I.—Mechanics, Hydrostatics, &c. 
Part II.—Heat. 

Part IIL—E lectricity and Magnetism. 
Part IV.—Sound and Light. 


** Systematically arranged, clearly written, and mirably i 
Jeschan atise forms a model work for a class in ex 
physics.” —Saturday Review. 


London; BLACKIE & SON, 4g and 50 Old Bailey. 











JAMES R. GREGORY, 


Mineralogist and Geologist. 
-ECIAL AND TYPIC: AL COLLECTIONS FOR STUDENTS 
"URE hs MUSEUMS, &c. EVERY REQUISITE FOR 
— WORK. ROCK SPECIMENS AND ROCK SEC. 
S FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 
anged for the Selection of Single Specimens, &c., wit! 
ew Lists of Rare Minerals, Rock Specimens, Geol 
Collections, Hammers, and Microscopic Section ; o 
And may be had post free on application at the Repository < and Muse um, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 








TO SCIENCE CLASSES AND SCHOOLS. 
MODELS OF MONKEY, LAMPREY, 


LOBSTER, COCKROACH, &c., specially for elementary 
teaching. 


PRICES, APPLY TO 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


UNMOUNTED MICROSCOPIC 
OBJECTS 





RECENTLY ISSUED. 
Packet P* 24 Textile Fibres | 
» V* 12 Dissections of Blowfly | Post free, 
»  X* 12 Diatomacee 1d. each Packet. 
ae Y* 12 Parasites 


EDWARD WARD, 249 Oxford Street, Manchester. 








On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 


Edited by Joun T. CaRRINGTOYN, 


With the Assistance of 
Freperick Bonn, F.Z.S. Ric#arp Soutu. : 
Epwarp A. Fitcn, F.L.S. J. icon Wer, F.L.S 
F. Bucnanan Wuite, M.D 
Contains Articles by well-known Entomologists on all b-anches of tht 
S:ience ; on Insects injurious or beneficial to Farm or Garden; Notes # 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand "Desiderata. 
WoopcuT ILLusTRATIons and occasional LirnoGRAPHED and CBROM® 
LITHOSRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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MESSRS. MACMILLAN & 





CO.S SCIENTIFIC WORKS. 





BIOLOGY. 
A TEXT-BOOK OF PHYSIOLOGY. By MicuaEL 


FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 


of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 21s, | 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow "of Trini: y College, 
Cambridge. Fifth Edition. Crown 8vo. 78. od. 


PRIMER OF PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
IS, [Sctence Primers. 
PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap.8vo. 4s. 6d. (Questions on, 1s. 6d.) 
New Work for the Summer Session, on 


PRACTICAL HISTOLOGY. By WILLIAM F EARN- 


LEY. With Illustrations, Crown 8vo. 7s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor uf Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg -in- 

Jaden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and ‘Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 

A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cam! ridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. I. 18s. Vol. IL. 21s. 

PRACTICAL EMBRYOLOGY. By Prof. MicHaE. 
FOSTER, MA., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Third Edition, revised and enlarged. Edited by Apam SEpGwicx, 
M.A., and WALTER HEApPE. W‘:th Illustrations. Crown 8vo. 1os. 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 


By Profes or CARL GEGENBAUR. ATranslation by F. JEFFREY | 


BELL, B.A. Revised with Preface by Professor E. RAY LAN. 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


ANATOMY, LESSONS IN ELEMENTARY. By 


ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 


Fcap. 8vo. 6s. 6d. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
oO wens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 18s. (Vol. Ll. in the press. 


A COURSE OF PRACTICAI., INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised Crown 8vo. 6s. 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. Sy "WILLIAM HENRY FLOWE R, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physivlogy inthe Royal C< allege of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6c 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by THomas Henny Huxtey, F.R.S. Royal 4to. r4s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 


THE FE R’ TILISATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 


added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Professor ASA GRAY, LL.D. 8vo. tos. 6d. 


MACMILLAN & 


By Prof. MICHAEL FOSTER, M.D., Sec, R.S., | 


BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. _ By F. O. BOWER, D.Sc., F.L.S., Professor of 
Botany in the “University of Glasgow, and SYDN EY H. VINES, 
M. A., D.Sc., F.R.S., Fellow and Lecturer, Christ’s Colle ge, C am- 
brid ige. With a Preface by W. T. Tuisetton Dyer, M.A., C.M.G., 
F.* S., F.L.S., Director of the Royal Gardens, Kew. Crown 8vo. 

Part I.—PHANEROG AM—PTERIDOPHYTA., 6s. 
Part 1l.—BRYOPHYTA—THALLOPHYTA. 4s. 6. 


LESSONS IN ELEMENTARY BOTANY. By 
are OLIVER, ea New Edition. With numerous Illustra- 
ions. cap. 8vo. 4s. 6d. 


PRIMER OF BOTANY. By Sir J. D. HOOKER, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With numerous Illustr: 
New Edition. 18mo. IS. LScience P. 


THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. Py Sir J. D. HOOKER, K.C.S.L, CB, M. D., F.R.S., 
D.C.L. Third Edition, revised. Globe & vo. 108. 6d, 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, Londen, &c. With Illustrations, Extra feap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
— History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
VO. 145. 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classificaticn of Plants, and their Uses for Food 
Clothing, Medicine, and Manufacturing Furposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue.. Crown 8vo. 125. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra 
tions. Crown 8vo. 10s. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS, 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 15. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Manand Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’ s Hospital; Examiner 
in Materia Medica in the University of London, in the Victo ria Uni- 
versity, and in the Re ryal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted tothe United States Pharma- 
copeeia, by FRé ANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopceia, 1885. Medium 
8vo. 215. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. 1os. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 

AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen. Translated and Edited for English Students by DONALD MAC- 
LISTER, M.A., M.D., B.Sc., F.R.C.P Fellow and Medical 
irer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
With numerous 















Lett 
He ospital, and Teacher of Medicine in the University. 
Illustrations. Medium 8vo. ‘< 
Part I. oo ERAL PATHOLOGICAL ANATOMY. Second Edition. 
PR —SPECIAL PATHOLOGICAL ANATOMY. i 
VIII. Second Edition. 12s. 6d, - Sections IX,—XII. 12s. 6¢. 


MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and a, 4 the 
ith 122 


Sections IL— 


Medic 11 School of St. Bartholomew’s Hospital, London 
Illustrations. Third Edition. Revised. Crown 8vo. 6s. 


CO., LONDON. 
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HARVEY & PEAK 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





LEWIS WRIGHT’S 











Showing axes of Crystals, &c., on a well illuminated 
and flat field. 








 PEREKEN, SON, AND RAY™MENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 


tor HATTON GARDEN LONDON, E.C. 











MESSRS. MACMILLAN AND C0.’S NEW BOOKS. 


ROMANTIC LOVE AND PERSONAL BEAUTY: their Development, Causal 


Relation, Historic and National Peculiarities. By HENRY T. FINCK. 2 vols. Crown 8vo. 18s. 


THE SCENERY OF SCOTLAND, VIEWED IN CONNEXION WITH 
its Physiological Geology ‘By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 


Geology and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo. 
12s. 6d. 


NEW PART (Part XXII.), WATSON—ZwWISCHENSPIEL. Price 3s. 6d. 

A DICTIONARY OF MUSIC AND MUSICIANS. By Eminent Writers, 
English and Foreign. Edited by Sir GEORGE GROVE, D.C.L., LL.D., Director of the Royal College of Music, &c. 
Demy 8vo. Vols. I., II., and III., 21s. each. Vol. I. A to Impromptu. Vol. II. IMPROPERIA to PLAIN SONG. 
Vol. IIL. PLANCHE to SUMER IS ICUMEN IN. With Illustrations in Music Type and Woodcut. Also published in 
Parts. Parts I. to XIV., XIX. to XXIL., 35. 6¢. each. Parts XV., XVI., 7s. Parts XVII, XVIII., 7s. 


FOUR-FIGURE MATHEMATICAL TABLES; Comprising Logarithms and 


Trigonometrical Tables, and Tables of Squares, Square Roots, and Reciprocals. By J. T. BOTTOMLEY, M.A., 
F.R.S.E., F.C.S., Lecturer on Natural Philosophy in the University of Glasgow. 8vo. 25. 6d. 


PRACTICAL ORGANIC CHEMISTRY, THE OWENS COLLEGE 
COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., Assistant Lecturer on Chemistry in the Owens College, 
Manchester. With a Preface by Sir HENRY Roscor, F.R.S., and Prof. SCHORLEMMER, F.R.S. Fcap. 8vo. 2s. 6d. 

NEW GEOGRAPHICAL SERIES, Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey 

of the United Kingdom. 

VOL. I1.—THE TEACHING OF GEOGRAPHY. A Practical Hand-book for 
the Use of Teachers. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London; formerly Murchison Professor ol 
Geology and Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 

*.* The aim of this volume is to advocate the claims of geography as an educational discipline of a high order, and to show how 

these claims may be practically recognized by teachers. 


MACMILLAN & CO., LONDON. 


Printed by Ricuarp CLay AND Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Lonion, «nd Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, August 18, 1887. 











NOTE,—Samples ofthis New Aneroid are being Shown at | 


vt Ithe Newcastle Exhibition by Messrs, BRapy & MARTIN. 
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A WEEKLY 


ILLUSTRATED 


JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH. 


No. 930, VOL. 36.] 





ffice.] 


Registered as a Newspaper at the General Post O 


THURSDAY, AUGUST 25, 1887. 


[PRICE 15 CENTS. 








[All Rights are Reserved. 








R. & J. BECK’S 
NEW MICROSCOPE, 





PRICES. 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 O 


ta ff 


Stand, with 1-in. and j-in. 
Object-glasses... ... ... 38 3 O 


Stand, with 1 Eye-piece, 4-in. 
and }-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
2” ee ee 





440 


Full Descriptive Pamphlet sent on 
Application to 


R. &J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 





Now Ready, Vol. VIII., Part IT. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
ae ‘ewatt Gant Prof. H. P. BOWDITCH, of Boston ; 

rol. A. IN, F.R.S., of Balti ; ac 
WOOD, of Philadelphia, Se ee ee 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
Mareh 24, 1887. 
more sensitive than any arrangement of Thermopile 
vanometer, and is very rapid and dead beat in its action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Company are appointed A, i i 
. . ts fi ; : 
of which is kept in seo. gents for the Microscopes of Zeiss, a supply 


This Instrument is 


and Gal 


“THE STAR.” 


“THE 
| RAIN-BAND SPECTROSCOPE. 


; QO oe 
| = : fohn Drowning 
—— | ———| 3 SUmund Lonoon.—"— 





During the recent almost unexampled drought the Barometer has severa 
times fallen from thirty-six to forty-eight hours, the dew-point has shown a 
large amount of moisture in the air, and the clouds have been heavy, black, 
and low, yet there has been no rain-band in the spectrum, and no rain has 
fallen, a convincing proof of the great value of the Rain-band Spectroscope 
for the prediction of rain. 


Price of GRACE’'S RAIN-BAND SPECTROSCOPE, in Morocco 


Leather Case, £3 8s. 6d. 
Lllustrated Catalogue of Spectroscopes post free. 





JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 








Th Y. ZAMS 
ae oA 


le 


== 


The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, ‘berm meter for Hot 


Springs, Solar and Terrestrial Raciati: r 
Graduated Measure, Cl.nometer and C ass. an! } r 
‘The whole arranged in a strongcase. #18 18s. 

the number of Instruments reduced or ot}ic: 


of purchasers. 
NEGRETTI & ZAMBRA 


ScienTIFIC INSTRUMENT Ma EN, 


Rain Gauge and 
-point apparatus. 
can be varied, 
requirements 





HOLBORN VIADL‘ 
BRANCHES :—45 CorNHILI } ET. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
MANCHESTER MEETING, AUGUST 31 Tro SEPTEMBER 7. 
PRESIDENT-ELECT : 

Sir H. E. ROSCOE, M.P., LL.D., D.C.L., Pu.D., F.R.S., V.P.C.S. 

The Journal, President’s Address, and other Printed Papers issued by the 
Association during z the Annual Meeting will be forwarded daily by post to 
Members and others unable to attend, on application and prepayment of 


2s. 6d. to the Clerk of the Association, Mr. H. C. Srewarpson, Recepticn 
Room, Manchester, oa or before the first day of the Meeting. 


A. T. ATCHISON, 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculties of Arts and Laws and of Science (including 
the Indian School and the Departments of Appled Science and Technology 
and of the Fine Arts) begins on October 4. Introductory Lecture at 3 p.m. 
by the Rev. Prof. A. J. CHURCH, M.A 

The Session of the Faculty of Medicine commences on October ;: Intro- 
ductory Lecture at 4 p.m. by Dr. H. RADCLIFFE CROCKER, F.R.C.P. 

Instruction is provided for Women in Arts, Laws, and Scien: . 

Pr noes tuses and regulations relating to Exhibitions, &c. (value £2000), 
may be obtained from the College, Gower Street, W.C. 

The Examinations for Anc irews. Entrance Prizes (Languages 


Secretary. 











bem Science) 








and for Medical and (Gilchrist) Engineering Entrance Exhibitions begin 
September 29. 

The School reopens September 19. 

The College is close to the Gower Street Station. 

J. M. HORSBURGH, M.A., Secretary. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 
The WINTER SESSION will open on MONDAY, October 3. Dis- 


tribution of Prizes at 3 p.m. by The Right Hon. the L ord Mayor of London. 
At 4 p.m. a Reception will be held in the new School Buildings. 

Examination for Entrance Scholarships (value £100 and £60) on Septem- 
ber 29 and 30. 

The Composition Fee for the 
provision is made for Dental ‘ 
Scientific (M.B.) Examination. 

The new RESIDENTIAL 
thirty Students and a Resident Warder 

For Prospectuses apply at the Hos} 
or to 


whole Medical C urric ulum is £1co. Special 
udents and for Candidates for the Preliminary 





ital to the Resident Medical Offi icer, 


A. PEARCE GOULD, Dean. 


ST. THOMAS'S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1837-88 will commence on OCTOBER 1, 
when an Poppe tory Address will be delivered by R. W. REID, Esq., 


F.R.C.S 

TWO EN r Ru ANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on October 3, 4, and 5, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology at 
the option of Candidates. 

Special Classes are hel d throughout the year for the ‘‘ PRELIMINARY 
SClE NTIFIC” and ‘‘ INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. 

All Hospital Appointments are open to 1 mene rage apaguenigwate charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neigh- 
bourhood receive Students for residence anc d supervision, anda register of 
approved lodgings is kept in the Secretary’s office. 














COLLEGE provides accommodation for 


Prospectuses and all particulars may beobtainedfrom the MedicalSecre. | 


tary, Mr. GeorGe RENDLE. 
W. M. ORD, Dean. 


R. W. REID, Vice-Dean. 


THE UNIVERSITY OF MELBOURNE. 


DEMONSTRATOR and ASSISTANT LECTURER PHYSICAL 
SCIENCE. 


The University of M yurne invites applic 

The salary is &4 oO per annum. 

The duties of the Demonstrator will be :— 

(1) ‘To demonstrate to the various classes ia the Physical Laboratories. 

(2) Ean way 1ay be from time to time arranged. 

(3) Toassist t rallyin the work of the Physic al Depart- 
ment. 
Applications, with testimonials, to be addressed to the Agent-General for 
the Colony of Victoria, 8 Victoria Chambers, Victoria Street, Westminster, 
London, 5.W., nct later than Septen ber 20 next. 

The selected cand.date will be granted £100 for his pz ee to Melbourne. 

A. C. BROWNLES 
July 7, 1887. Chancellor cf the University ~ Melb. urne. 


in 


It 


ations for the above post 






1 lectures as 





Professor gene 


4 


| instruction in the practice and science of Agriculture and Estate Manage- 


| tried ability as Teachers. 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subscriters Hydrodictyon utriculatum, with 
drawing and description. He also sent out Cristatella mucedo, L ac inularia 
socialis, Melicerta ringens, Asplanchna priodonta, Brachionus pala, 
pholyx complanata, Pedalion mira, Leptodora hyalina, Hyaloday phniz 
Kahiber; gensis, Sida crystallina, Chetogaster limnzi, Volvox globat or; aT 
dydra, £ Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley and 
Martin's) Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Months for Subscription of £1 18 
tbes for 10s. 6d. 












Twenty-six Tubes in Course of Six 
or Twelve T1 


Portfolio of Drawings, Eleven Parts, 15. each. 


“BROWN CEMENT.” 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. 
Purchasers should see that they are not deceived by fraudulent imita. 


tions 
Price 1s. per bottle, with full instructions for use, from most Opticians, 


Post free for 1s. 3d. from 








EDWARD WARD, 249 Oxford Street, Manchester. [so 
VICTORIA UNIVERSITY. 
A Preliminary Examination (introductcry to the Faculties of Arts 
Science, and Law), and an Entrance Examinatic .. in Arts (introduct:«ry to 


the Faculty of Medicine), will be held at Owens College, M:z pnchaaaer, g 
at University College, Liverpool, in SEPTEMB ER, | beginning on the 26 
Applications for admission must be made (72 wy/ting) on or before SE P. 
TI MB ER 12, to the REGISTRAR, by whom further information will be 
sent. 
For full particulars as to Degrees, Ex aminations, and Courses of Study, 
dC P es of Examination Pape rs, see the niversity Calendar (pr 
1s. 3d.) published by Mr. J. E. CORNISH, Manchester, an 
‘MACMILLAN & CO., Lendor. 
. BENTLEY, 


DY po 
Homey 
A. T 
Registrar. 


M.A., 
Man 
ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 
HYDE PARK CORNER, S.W. 
The WINTER SESSION will commence on MONDAY, October 3, with 
r ictory Address by Mr. DENT, at 4 p.m. A Prospectus of th 


further information may be obtained by personal applic ation 
3 p.m. 3 or by letter ac ddressed to the Dean at the Hospi ital 


hester, August 1887. 








a. 
School and 


between 1 and 3 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. 
are received from seven to fourteen years ofage. There is a Junior C la ASS, 
oy adapted to prepare the younger boys for the work of the hig 

lasses. Each pupil will receive careful attention, especially in those - 
jects wherein he is weak. Noi injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various pul lic 
examinations. The Principal has had many years’ experience in g 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, app ly to the PRINCIPAL. 





od 





“AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 
For Sons of Gentlemen, from seven yez are of age. ‘The Course of Studies 


or Instruction is designed to prepare boy s to occupy the positions of Land- 
Land Agents, Farmers, intending Colonists, &c. It provides f 








owners, 


ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 
The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self- respect. 
The strictest attention to the moral and religious training of Pupils. Fee 
most moderate. References of high character to Parents of Pupils, 
Prospectus and all particulars on applicationto the PRINCIPAL. 


BERKHAMPSTED SCHOOL, HERTS. 
Twenty- eight milesfrom Euston. Good Scholarships and Exhibitions. 
Laboratory, heated swimming-bath, workshop, &c. £52 perannum.— 
Address, Head- Master. 
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F. H. BUTLER, A.R.S.M., &c.,| SKELETONS OF YOUNG GORILLA, 
z= ‘ pe 4 S, GALAGO, FLAMINGO, CROWN PIGE N, 
148 BROMPTON ROAD, LONDON, S.W. | TURTLE, CROCODILE, ANGLER FISH, &c. . 





MR. BUTLER can now offer from the extensive series of specimens now | 
. . . . . | 
on view at his new prem‘ses, examples of the recent!y described Cornish | 





Apatite and Crystallized Dufrenite, rare forms of Chalybite, Chalcocite, and | 


Francolite ; numerous scarce forms of other minerals from mines in the West 
of England now no longer working, Witherite in large doubly terminated 
crystals, Barytes of an entirely new habit, Barytocalcite, Alstonite, Eyam 
Calcites, and a suite of the newly discovered Continental and American 
species of minerals; also Rocks in great variety from Cornwall, the 


Malverns, the Lake District, Scotland (including the Inner Hebrides), and | 
Ireland; Rock-sections, Fossils from all formations, recent Shells, and | 


ybjects of natural history generally, Catalogues on application. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST | 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS | 
NOW READY. } 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, | 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FiTzroy SQuaRE, Lonpon. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. } 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF ROCKS, MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 











NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes | 
always in Stock. A cheap Glazed Box, 14 inches by ro inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
__ 7 NEWGATE STREET, LONDON, be oo 


VAN 
HOUTEN’S | 
pure soluble COCOA 


is the best and really the cheapest in 
the end. 








_ The BRITISH MEDICAL JOURNAL says:—‘‘‘Vaw Houten’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 














FOR SALE.—Sir W. Thomson's - Reflect- 








ing Galvanometer, cylinder pattern, and Set of Shunts. Price £10 ros. 
“L. D.,” 12 Elysian Row, Fulham. 


-— jress 
Address, 


MOORE BROTHERS, 


_OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Joun T. CarrincToy, 
With the Assistance of 
Freperickx Bonp, F.Z.S. RicHarpD Soutu. 
Epwarp A. Fitcn, F.L.S. J. JENNER WerrR, F.L.S. 
F. BucHanan White, M.D. 
Contains Articles by well-known Entomologists on all branches of the 





| Science; on Insects injurious or beneficial to Farm or Garden; Notes on 


Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. _ 
WoopcuT ItLustTrRaTions and occasional LIrhoGRAPHED and CHROMC- 


LITHOSRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, W. W. Fow ter, M.A., 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
yn all subjects connected with Entomology, and especially on the Insects of 


the British Isles. a 
Subscription—Six Shillings per Volume, post free. The volumes com- 


mence with the June numberin each year. ; 
Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 


vols. may be had separately or together, at 7s. each. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
x Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. —— 
NORTH BRITISH AGRICULTURIST 

the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
managementof land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 








for the Evening Mails,and contains Reports of all the principal! British and 


Irish Markets of the week. 
Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIST 
asone ofthe best existing papers for Advertising Farmsto be Let and Estates 


| for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 344. Annual Subscription, payable in advance, 14s. 

Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 


| London, E.C. Money Orders payable to C. and R. ANDERSON. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S 72 ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
| WATCHES and CLOCKS at 
WATCHES. REDUCED PRICES, sent post 
| free on application to E. DENT 
UM | and Co., Makers to the Queen, 
eS 61 STRAND, LONDON, W.C., 
| or 4 ROYAL EXCHANGE. 
BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. It has been adopted by 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment of writing. 








It writes almost instantly full Black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to Blot. 

Can be obtained in London, through Messrs. Barcray & Sons Farring- 

don Street; W. Epwarps, Old Change; F. NEwWBERY & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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WATKIN 
ANEROID BAROMETER, 


SOLE 


Wholesale Manufacturer of 


All kinds of Meteorolog 


8,9, & 10 Hatton Garden, London, E.C, 


THE NEW PATENT 


JAMES J. 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





Second Edition, Price 7s. 6d. 


PRACTICAL TAXIDERMY. A Manual 


of Instruction to the Amateur in Collecting, Preserving, and Setting 


up Natural History Specimens of all kinds. Fully Illustrated, with 
Engravings of Tools, Examples, and Working Diagrams. By 
MONTAGU BROWNE, F.Z.S., Curator of Leicester Museum 
“Throughout the volume is essentially practical.”—Darly Telegraph. 
Just Ready, Price 1s, Post free. 


ANGLING in SALT WATER. A Practical 


Work on Sea Fishing with Rod and Line, from the Shore, Piers, 


Jetties, Rocks, and from Boats; together with some account of Hand- 


lining. By JOHN BICKERDY Ke. Illustrated with over 5 
Engravings. 


London: L. UPCOTT GILL, 170 Strand, W.C. 


BOOKS: on NATURAL PHILOSOPHY. 


OUTLINES | OF NATURAL PHILOSO- | 
PHY. By J. D. EVERETT, D.C.L., F.R.S., Professor of Natural 
Philosophy in Queen’s College, Belfast. With 216 Woodcuts. Fcap. 
8vo, Cloth, 4s. 

‘A book of great merit; it possesses all the systematic arrangement 
ar lucidity of the author's former publications ; and the illustrations, which 
are abundant, leave nothing to be desired.”’—A thenaum. 


ELEMENTARY TEXT-BOOK OF PHY- 
SICS. By Prof. EVERETT. Illustrated by many Woodcuts. 
Third Edition, Revised. Fcap. 8vo, Cloth, 3s. 6d. 

** Of all the elementary treatises we have seen on Physics, not even ex- 
cepting the excellent work of Balfour Stewart, this is by far the best.”— 

Practical Teacher. 


DESCHANEL’S NATURAL PHILO- 
SOPHY. Translated and Edited by Prof. EVERETT. oth Edition, 
Revised throughout, and Additions inserted, bringing it up to the 
Present Time. Illustrated by 783 Engravings on Wood, and 3 
Pilates, Medium 8vo, Cloth, 18s.; also in Parts, Limp Cloth, 45. 6d. 
each. 

Part I.—Mechanics, Hydrostatics, &c. 
Part II.—Heat. 

Part III.—Electricity and Magnetism. 
Part IV.—Sound and Light. 


* “Systematically arranged, clearly written, and admirably illustrated, 
Deschanel’s Treatise forms a model work for a class in experimental 
physics.”’"—Saturday Review. 


London: BLACKIE & SON, 49 and 50 Old Bailey. 


3 Coloured | 











GEOLOGY OF WEYMOUTH, PORT- 
LAND, and COAST OF DORSET. With Archzological and Natural 
History Notes. By ROBERT DAMON, F.G.S ew and Enlarged 
Edition, Illustrated, Price s5s.; or, with Geological Map and extra 
Plates, 7s. 6¢. Post free. 

R. F. DAMON, Weymoutn. 





Now Ready, Crown 8vo, Price 6s. 


ELECTRICITY 


FOR 
PUBLIC SCHOOLS and COLLEGES. 
With numerous Questions and Examples, with Answers, and 214 Illustrations 


and Diagrams. 


By W. LARDEN, M.A., 
Author of ‘‘A School Course in Heat,’’ in use at Rugby, Clifton, Chelten- 
ham, Bedford, Birmingham, King’s College (London); and in other Schools 
and Colleges. 


LONDON : LONGMANS, GREEN, & CO. 





Just Published, Illustrated throughout, Price 7s. 6d. 


PRACTICAL ELECTRICITY. 


By Prof. W. E. AYRTON, F.R.S. 


‘* The best existing text-book for first-year students of electrical engineer- 
ing.”—LEnglish Mechanic. 

‘* The student will find the book contains far more useful practical informa- 
tion upon instruments used by practical men than any other work in this or 
any other language.” —£/ectrician. 


CASSELL & COMPANY (LimiTep), Ludgate Hill, London. 


> BEDI 


Mathematical Instrument Manufacturer to H.M. Government,Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Iiiustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpaAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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CHARGES FOR ‘ADVERTISE SMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


he a. | 
One-Eighth Page, or Quarter Column. . . .0 18 6 | 
Quarter Page, or Halfa Column. . . . ..115 © 
Half a Page, ora Column. ......5.3 § © 
Whole Page. ... oe ee 


Money Orders payaile to MA CMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


NEW LANTERN MICROSCOP E 

OXVHYDROGEN oR Exvectric Licut 
(Wright and Newton's Patent.) 
SILVER MEDAL, 

INVENTIONS EXHIBITION, 












1885. 











With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


on application. a 
NEWTON & CO., 


OPTICIANS TO THE QUEEN AND THE GovERNMENT 
MAKERS OF EVERY DescCRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
FOR Co..ecEs, Institutions, &c. SPECIAL OPTICAL APPARATUS FOR 
Povariscopy, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 
38 FLEET STREET, LONDON. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
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AMERIGAN EXHIBITION MINERALS. 


Pz 
FOOTE bas 
in the West 
Brompton en- 
trance over 12 
tons of the 
finest Ameri- 
can Minerals 
seenin Europe, 
such as charm- 
ingly banded 
polished Azur- 
ites and Mala- 
chites; same 


and Red Vana- 
dinites, Brook- 


VewForm o7 





ite para- 
| morphs (see Brookite, 
Fig. ), &e., Ee. IL A.E.FOOTE. Magnet Cove, Ark 


Having just = 
received over thirty of our very cheap COLLECTIONS, we can supply them 
without delay. 

CORNISH MINERALS.—In a trip of about two weeks through 
Cornwall we recently purchased several thousand specimens, including some 
old collections and some recent discoveries. Among them were Cronstedtite 
(said by Cottins to be rare Ludlamite), Torbernite, Chalcophyllite, Red- 
ruthite, Scorodite, Olivenite, Liebethenite, Lirownite, Cassiterite, Clinocla ase, 
Chalybite in fine Crystals and Slippers, Cuprite, Bornite Cry: stals, Enysite, 
Liebethenite, Henwoodite, Wolfram, Fluor Spar, Langite, Tenantite, Phar- 
macosiderite, Apatite, Liskeardite, and many others. Specimens from 6d. 
up. These are all on private view. 


Wanted Minerals or Scientific Books in any satnbeaill 





RICHARD ANDERSON & Co., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 







Ih ELECTRICS BELLS, 
SPEAKING-TUBES, c., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 

iP EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON 


: { ’ 
| Telegrams—“‘ TONNERRE LONDON.” 











Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used at the House of Lords, &c. 
AUTOCOPYIST CO., 
London Wall, London, and 52 Princess Street, Manchester. 





THIS 


M 0 TONES PI LLS MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


= No Danger! No Gas! NoSteam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
tion! No skilled labour! Will burn any kind of fuel! Costs less to work than any other kind of engine. 
* Bailey's Hot-air Pump, Complete, acoedy for work, to supply any quantity of Water up to 4000 Gallons 
daily, £32. Pamphlets and Particulars free, \ 





W. H. BAILEY & CO., Hypravuric Encineers, &c. ALtsion Works, SALFORD, MANCHESTER. : 
fon ing Salt Water at Supplying a 
olwyn Bay Hotel. Mansion, 


HARVEY & PEAE, 
' [By Appointment to the Royal Institution of Great Britain,) 
—f§ f SUCCESSORS TO 


aa W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
vee Catalogue per post 8d. 








=> = LEWIS WRIGHT'S 


HARVEY & PEAK ° nar I za | PROJ ECTION POLARISCOPE 
MAKERS »® J Showing axes of Crystals, &c., on a well illuminated 




















oni 1 ET and flat field. 





PER REN, Son , AN D RAYMENT 
(LEJEUNE AND PERKEDN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
101 HATTON GARDEN, LONDON, E.C. 


MESSRS. MACMILLAN AND C0. NEW BOOKS. 


ROMANTIC LOVE AND PERSON. \L = EAUTY: their Development, Causal 


Relation, Historic and National Peculiarities. By HENRY T. FINCK. 2 vols. Crown 8vo. 18s. 


THE SCENERY OF SCOTLAND, VIEWED-IN CONNEXION WITH 
its Physiological Geology. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey ot the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo. 
12s. 6d. 








NEW PART (PART XXII.), WATSON—ZwWISCHENSPIEL. Price 3s. 6d. 


A DICTIONARY OF MUSIC AND MUSICI ANS. By Eminent Writers, 
English and Foreign. Edited by Sir GEORGE GROVE, D.C.L., LL.D., Dieser of the Royal College of Music, &c. 
Demy 8vo. Vols. I., II., and III., 21s. each. Vol. I. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG 
Vol. III. PLANcHE to SUMER IS ICU MEN IN. With Illustrations in Music Type and Woodcut. Also published in 
Parts. Parts I. to XIV., XIX. to XXII., 3s. 6%. each. Parts XV., XVI., 75. Parts XVII., XVIII., 7s 


FOUR-FIGURE MATHEMATICAL TABLES; Comprising Logarithms and 
Trigonometrical Tables, and Tables of Squares, Square Roots, and Reciprocals. sy J. T. BOTTOMLEY, M.A, 
F.R.S.E., F.C.S., Lecturer on Natural Philosophy in the University of Glasgow. 8vo. 2s. 6d. 


PRACTICAL ORGANIC eee ns THE OWENS COLLEGE 


COURSE OF. By JULIUS B. COHEN, Ph.D., F.C.S., Assistant Lecturer on Chemistry in the Owens Par 
Manchester. With a Preface by Sir HENRY Roscor, F.R.S., and Prof. SCHORLEMMER, F.R.S._ Feap. 8vo. . 6d. 


NEW GEOGRAPHICAL SERIES, Edited by ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survy 

of the United Kingdom. 

VOL. I—THE TEACHING OF GEOGRAPHY. A Practical Hand-book for 
the Use of Teachers. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London; formerly Murchison Professor 0 
Geology and Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 

*,* The aim of this volume is to advocate the claims of geography as an educational discipline of a hizh order, and to show how 

these claims may be practically recognized by teachers. 


MACMILLAN & CO., LONDON. 
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MESSRS. MACMILLAN & CO.’°S SCIENTIFIC WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY EUXLEY, F.R.S. With numer- 
= a and Coloured Plates. New and Cheaper Edition. 

Crown 8vo. 

TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 

CLASS-BOOK OF GEOLOGY. By the same 
Author, With upwards of 200 New Illustrations. Crown 8vo. 10s. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 
L ESSONS IN. By the same Author. _— ith numerous Illustrations. 

cap. 8vo. 4s.6d. (Questions, 1s. 6d 

PRIME R OF PHYSICAL ‘GEOGR: APHY. 2&8 

ri Edition. Wit 


the same — — numerous I]lustrations, 


Lae ey 


Questions. 18 ctence Primers. 
OUTL INES" “OF. ‘FIELD GEOLOGY. By the 
same Author. With numerous yt ions. Crown 8vo. 3s. 6d. 
PRIMER OF GEOLOGY. By the same Author. 


New Edition. 


io ne 1s. 
Science Primers. 


A TREATISE ON ORE DEPOSITS. ‘By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F. C.S., M.Inst.C.E., Ancien Eléve de 
l’Ecole des Mines, Paris ; Author of **A Manual of Metallurgy, , 
Mining = re of Gold and Silver,’? &c. With numerous 
Illustra tio 8voO. 255. 


A NEW GEOGRAPHICAL SERIES. 

ARCHIBALD GEIKIE, F.R.S., Director-General of the 

; Geological Survey of the United Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S, Director-General of the Geological Survey of + ~ 
United Kingdom, and Director of the Museum of. Practical Geology, 
Jermyn Street, London; formerly Murchison é — or of Geolcgy pas 

gy in the University of Edinburgh. vO. 25. 


With numerous Illustrations, 


Edited by 





CLASS- BOOK OF GEOGR APHY. ao C. B: 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Fcap.8vo. 35. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 


FORD GREEN. With Maps. Fcap. 8vo. 
A PRIMER OF GEOGRAPHY. 


GROVE, D.C.L. With Illustrations. 18mo. 1s. [Sc 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. 
lated from the German of Dr. HEINRICH KIEPERT. 


5S. 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
aN al — and Chronological Annals. Crown 8vo. 8s. 6d. 
124tn ouSanc 


NALYSIS OF ENGLISH HISTORY, based on 
aig s ‘Short History of the English People.” By é Pag - TAIT, 

M.A., Assistant Master. Clifton College. Crown 8 vo 6d. 
GE NER: AL SKETCH OF EUROPE ‘AN AiIs- 
TORY. By EDW ARD A. FREEMAN, D.C.L. New lition, 


— and \ aaa d, with Chronological Table, Maps, pa om 


HIS’ TORY ‘OF ENGLAND. By Epitn_ THomp- 
SON. New Edition, revised and en larged, with Maps. 18mo. 2s. 6d. 
A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELT A BUCKLEY, Author of ‘A Short History of Natural | 


Vith Maps. Globe 8vo. 3s. 
OUR XN ATION: AL INSTITUTIONS * Short 
vz etch for Schools; By ANNA BUCKLAND. 18mo. 
THE VICTORIAN HALF- CENTURY. By | 
— OTTE M. YONGE, Author of “The Heir of Redclyffe,” 
ameos from English Hist ory,”’ “*A History of France,’”’ &c. 
new Portrait of the Queen. Crown 8vo, paper, rs:; cloth, 1s, 6d, 


MACMILLAN & 


38. 6d. 
By Sir GEORGE 


tence Primers. 


Trans 
Crown 8vo 








With a | 


POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘* The Methods of Ethics.”” 8vo. 


"A MANUAL OF POLITICAL ECONOMY. By 


Right Hon. HENRY FAWCETT, F.R.S._ Sixth Edition, revised, 
with a chapter on “ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 12s. 


POLITICAL ECONOMY. By Francis A. WaLKER, 


a! A » Ph. ms — of ‘‘ Money,”’ ‘* Money in its Relation to Trade, 
A B RIEF TEXT-BOOK OF POLITICAL 


EC ON( MY, 3y FRANCIS A. WALKER, M.A., Ph.D., Author of 
*Money,” ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 


POLITICAL ECONOMY FOR BEGINNERS. By 


Mrs. UF: AWCETT. New Edition. With Questions, &c. Fceap. 8vo. 


THE. "ECON YOMICS OF INDUSTRY. By Pro- 
fessor A. MARSHALL and MARY P. MARSHALL. Frap. vo. 
PRIMER OF POLITICAL ECONOMY. By W. 


F.R.S. New Edition. 


[Science Prin 


MENTAL AND MORAL PHILOSOPHY. 
THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A, LL.D., &c. Third Edition. 
8vo, 14s. A Supplement to the Second Edition, containing all the 
m aiaaate Additions and Alterations in the Third Edition. Demy &vo. 


THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ~~ REZ —_ By HENRY SIDGWICK, M.A., 
LL.D., &c. Crewn8vo. 3s. 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Se. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

aah DIES IN DE DUCTIV E LOGIC. By the late 

STANL : *d JEVONS, LL.D., M.A., F.R.S. Second Edition. 
bt 8vo. 

LESSONS IN LOGIC, INDUCTIVE AND DE- 

DUCTIVE. By W. STANLEY JEVONS, LL.D., ae y e R.S 

New Edition With numerous Illustrations. Feap, 8vo. 

TEXT-BOOK OF DEDUCTIVE ‘LOGIC FOR 

THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 

Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 

utta. Second Edition. Globe8vo. 4s. 6d. 

PRIMER OF LOGIC. By W. STANLEY JEVONS, 
LL.D., M.A., F.R.S. New Edition. 18mo. ts. a 

tence Primers 


PSYCHOLOGY.—I. THE COGNITIVE POWE RS, 
i a? 


LL.D., M.A., 


1omo. 


st ANLEY JEVONS, 


Il. THE MOTIVE POWERS. By James McCos SH D.D., 
te D., Pres ident of Princetcn College, Auth r of ‘Tn tuitions of the 
*  Lawsof Discursive Thought,” &c. Cro 6s. 6. each 


CRY TIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publicatic n. 
Translated into English by F. Max Mt tier. With an Historical 
Introduction by Lupwic Norrf. Twovols. Demy 8vo__ 16s. each. 

Vi a I. HISTORICAL INTRODUCTION, by Lupwic Norré; 

Vol. II. CRITIQUE of PURE REASON, translated by F. Max MU1 
ir or the convenience of students these volumes are now sold sepa oon 

Of Prof. Max Miiller’s translation of the ‘* Critique of Pure Reason, 4g 

Tim res says :—‘‘ Through this translation Kant’s work has for the first time 

ecome international—the common property of the whole world.” 


AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum, 
Founded — Leitfaden fiir die Agric —_ Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 6 











| ELEMENT ARY LESSONS IN THE SCIENCE 


rl AGRICULTURAL PRACTICE. By Professor H. TANNER. 


ND GARDEN CROP3, DISEASES OF. 
Py WORTHINGTON G. 


8vo. 


FIEL 1D AN 


Chiefly such as are caused by Fungi. 
SMIILH, F.L.S. Feap. vo. 4s. 6d. 


CO., LONDON. 
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NEW, RARE, AND INTERESTING BOTANICAL OBJECTS FOR THE MICROSCOPE, 


AW ARDED GOLD MEDAL, LIVERPOOL INTERNATIONAL EXHIBITION, 1886. 





a xk 


s. @. 
Fungus of Grape Vine (Oidium Tuckerii) ... t 6 | to ya of Pollens, mounted egies on one Slide, with ” 
Cuticle of Tea Tree—Test for reeeenene 10 names. ee ose se 8 
Anther of Tulip ... ose eve ove Io Sieve Tubes in Vegetable Marrow pon ose I 
Stigma of Sedge (Carex “hirts nace . on ose ove eee oe 2 O Anatomy of Leaf, 9 pieces on one Slide... 2 
Ergot of Rye (Claviceps purpurea), very fine Io Elaters and Spores of Equisetum hyemale ... I 
Hymenium, Gills, and Spores in Edible Mc ishroom 1 © | Yeast Plant (Torula cerevisiz) z 
Cylindrical Cellulz ar Tissue in Helianthus tuberosa 1 o | Section of Leaf of Euc alyptus globulus throu gh stomata 1 
Spirogyra nitida in conjugation ove eee ose «a 3 6 Section of Potato, Starch Grains ix situ eee ° 1 
Vegeta rable Moulds Pp enieillit 1m glaucum, Mu or mucedo, Aspergillus Antherid: a and Globules of Chara fragilis 1 
glaucus as + each 1 o | Very beautiful Stained Sections of Stems of “Mare’s tail Fe ern (Os munda 
Pinus sylvestris, one, two, and three years * growth, dout ble. Stained galis), Pepper Plant, Bamboo Cane, Land Rush, Orchid, ‘T’ra- 
Sections, mounted s separately on one Slide 2 6 ae r's Joy ° es each rx 
Stems of Exogen, Endogen, and Acrogen, d suble-s stained, mounted Series of 24 ins struct ive B Jotanic: cal Slides, in 1 Case ies ia on ws 26 
separately on one Slide ... ovo 2 6 


“Any of the above sent by return on receipt of Remittance for Price. 
CiassiFieD List of 40,000 first-class Objects. ILLusrrateD CATALOGUE oF Microscopes. Either of the above sent post free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


| Mawson’s 
A Vi A ] al R Beginners’ Sets, 
From £1 12s. 6d. 


Mawson’s 


Mawson’s Engineers’ Sets, 
Improved Cameras From £9 10s. 


and other Apparatus | 
of the best quality 
and finish. 
Mawson’s Dry Plates, well known for their sterling quality. 


MOUNTS, CHEMICALS, & EVERY REQUISITE USED BY PROFESSIONAL OR AMATEUR. 
WEA WSON Ge SWAN, 


Manufacturers, Contractors to the Government, &c., 
MOSLEY STREET, NEWCASTLE-ON-TYNE. 
33 SOHO SQUARE, LONDON. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








Registered as a Newspaper at the General Post Office.] 


R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR” 


PRICES. Led 


Stand, with t-in. Object- 
glass and I Eye-piece ... 2 2 0 








Stand, with I-in. and }-in. 
Object-glasses ... ... ... 38 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
ne 
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Full Descriptive Pamphlet sent on 
Application to 


R. & J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 


International Inventions Exhibition, 1885. 





¥ 


No. 931, VOL. 36] THURSDAY, SEPTEMBER 1, 1887. 


[PRICE 15 .CENTS. "34 











[All Rights arejjReserved. 





BROWNING’S BINOCULARS. 





THE “ECONOMICAL” FIELD-GLASS. 
‘This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 5s. }; sent free. 


Illustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 








NEW LANTERN MICROSCOPE 
OXVHYDROGEN OR Exvectric Licut 
(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 







With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified“2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


on application. oon 
NEWTON & CO., 
OpTiIcIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EveRY DescRIPTION OF SCIENTIFIC AND PuysicAL APPARATUS 
ror Cotiecss, Institutions, &c. SPECIAL OpTiICAL APPARATUS FOR 
Povariscopy, Spectroscopy, &C., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 
8 FLEET STREET, LONDON 











NEGRETTI & ZAMBRA’S 
PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 9 


— 





The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermc meter for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strongcase, £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 
Scientiric INSTRUMENT MAKERS TO THE QUEEN,, 
HOLBORN VIADUCT, E.C. 
BRANCHES :—45 CORNHILL; 122 REGENT STREET. 
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OWENS COLLEGE, 
VICTORIA UNIVERSITY, MANCHESTER. 


SESSION 1887-88. 
PRINCIPAL—J. G. GREENWOOD, LL.D. 


ARTS, SCIENCE, & LAW DEPARTMENT. 


PROFESSORS AND LECTURERS. 


Greek ion sti Hulme Professor, J. STRACHAN, M.A. 

oa Test. Criticism Prof. J. G. GREENWOOD, LL.D. 

satin ..- see eee oe , r ~ . 

Comparative Philology — Prof. A.S. WILKINS, Litt. D. 

English Language ... Smith Professor, T. N. TOLLER, M.A. 

English Literature ... Prof. A. W. WARD, Litt. D. 

Hebrew and Arabic Lecturer, Rev. L. M. SIMMONS, B.A. 

French oe . Lecturer, V. KASTNER. B.-és-L. 

German Lecturer, H. HAGER, Ph.D. 

History one eos Prof. A. W. WARD, Litt.D. 

Logic and Philosophy Prof. R ADAMSON, M.A., LL.D. 

Political Economy ... Faulkner Professor, J. E.C. MUNRO. 
Prof. A. HOPKINSON, M.A, B.C.L. 

Prof. J. E. C. MUNRO, LL.M., LL.D. 





Law Special “¢T. F. BRYNE, B.A. 
Lecturers. | A. E. STELNTHAL, M.A. 

Pure Mathematics ... Prof. H. LAMB, M.A., F.R.S. 

Applied Mathematics Seyer Professor, A. SCHUSTER. F.R.S. 


F 
k { Langworthy Professor, B. S(EWART,LL.D . 
Physics ° F R.S. 
\ Prof. T. H. CORE, M.A. 
Civil and Mechan‘cal En- ) 
gineering ... “in +.» (Beyer Professor, O. REYNOLDS, LL.D., 
Geometrical and Me- | F.R.S. 
chanical Drawing 
Chemistry 


1. Prof. H. B. DIXON, M.A., F.R.S. 







Organic Chemistry Prof C. SCHORLEMMER, F R.S. 
Technical Chemistry Lecturer, WATSON SMITH, F.C S. 
Metallurgy ... o Lecturer, W. H. GARDNER. 

Mineralogy Lecturer, C. A. BURGHARDT, Ph.D. 

Zo Beyer Professor, A. M. MARSHALL, F.R.S. 
Bt Prof. W.C WILLIAMSON, F.R.S. 


Prof. W. BOYD DAWKINS, M.A., F.R.S. 
Bitstoloey { Brac kenbury Professor, WM. STIRLING, 
. =" BMD., D.Se. 


Geology and Palontol gy 
Physiology and 
Freehand Drawing 
Harmony, &c oe «+» Lecturer, H. HILES, Mus.D. 
With ASSISTANT LECTURERS in all the Principal 
Departments. 


The SESSION of the DAY CLASSES will be OPENED with an 





INtR DUCTORY ADDRESS by Prof. H. B. DIXON. on TUESDAY, 
October 4, at 11 50 a.m ; andthe SESSION cf the EVENING CLASSES 
with an AUDRESS by Mr. KASTNER, on MONDAY, October 10, at 
7.30 p-m. 

rhere are two Halls of Residence associated with the College. 


Prospectuses of 


I. ARTS, SCIENCE, AND LAW DEPARTMENT, 
ENTr 


li. MEDICAL DEPARIMENT, 
Ill. DEPARTMENT FUR WOMEN, 
IV. EVEN: NG CLASSES, 
V. SCHOLARSHIPS, EXHIBITIONS, &c., 


will be forwarded cn application to the Registrar. 
HENRY WM. HOLDER, M.A., Registrar. 





OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


1.—ARTS, SCIENCE, and LAW DEPARTMENT. 
2.—MEDICAL DEPARTMENT (including the Dental 
the Pharmaceutical Courses). 
3.-—-DEPARTMENT for WOMEN. 
4#—EVENING CLASSES DEPARTMENT. 
Prospectuses of the above Departments and of Entrance Scholarships and 
Exhibitions (12 in number, and varying from £12 to £100 per annum) will 
be forwarded on application to the Registrar of the College, or may be 
obtained from Mr. J. E. Coxrnisu, 33 Piccadilly, Manchester. 


HENRY WM. HOLDER, M.A., Registrar. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on MONDAY, October 3, 1887. 

Students ean reside in the College within the Hospital walls, subject to the 
Collegiate Regulations. The Hospital comprises a service of 750 beds (in- 
eluding 75 for Convalescents at Swanley).—For further Particulars, apply 
— Sy letter to the Warden of the College, St. Bartholomew’s 


and 





A Hand-book forwarded on application. 





LIVING SPECIMENS FOR THE MICROSCOPE, 
GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subscribers the very rare and remarkable 
Rotifer, Pedalion mira, with drawing and description. He also sent out 
Cristatella mucedo, Melicerta ringens, Stephanoceros Eichhornii, Asplanchna 
priodonta, Pompholyx complanata, Leptodora hyalina, Larva of Ithytrichia 
lamellaris (not previously identified), Volvox globator, Hydrodictyon utricy- 
latum ; also Hydra, Ameeba, Vorticella, Crayfish, and other Specimens for 
(Huxlev and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B, 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £x 13., 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, rs. each. 
SKELETONS OF YOUNG GORILLA, 
LORIS, GALAGO, FLAMINGO, CROWN PIGEON, 
TURTLE, CROCODILE, ANGLER FISH, &c. 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 
4 ”) 
“BROWN CEMENT. 
The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 


Brown Ground. ; bat 
Purchasers should see that they are not deceived by fraudulent imita- 


tions 
Price 1s. per bottle, with full instructions for use, from most Opticians. 


Post free for 1s. 3d. from 
EDWARD WARD, 249 Oxford Street, Manchester. 
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GUY’S HOSPITAL MEDICAL SCHOOL. 
UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. 


Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is 1o Guineas. ‘The Class is not confined to Students 
of the Hospital. 

For further particulars, apply to the Dean, Guy’s Hospital, Southwark, 
S.E. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1887-88 will commence on OCTOBER 1 
when an Introductory Address will be delivered by R. W. REID, Esq., 
F.R.C.S., at 3 p.m. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on October 3, 4, and 5, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology at 
the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and ‘‘ INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as alsoseveral Medals. : 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. _ : 

Several medical practitioners and private families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
——— lodgings is kept in the Secretary’s office. . 

rospectuses and all particulars may beobtained from the Medical Secre- 
tary, Mr. GEORGE RENDLE. 
W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 


BIRMINGHAM SCHOOL BOARD. 


The Board requires the services of an ASSISTANT MASTER for the 
Birmingham Bridge Street Seventh Standard Technical School. Salary 
£120 per Annum. It is essential that the person appointed should be 
thoroughly qualified in Mathematics, Chemistry, and Physics. 

Applications, inclosing C: pies of Testimonials, to be sent in on or before 
SEPTEMBER 14, addressed to the Clerk of the School Board, Edmuad 
Street, Birmingham. 
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THE MASON COLLEGE, 
BIRMINGHAM. 


Session 1887-88. 
FACULTIES OF ARTS AND SCIENCE. 

The next SESSION commences on MONDAY, October 3. _ ; 

No Student will be admitted under the age of sixteen without having 
passed a preliminary examination. - ‘ : 

SYLLABUSES, containing complete information as to the various Courses 
of Instruction, Fees, Lecture Days and Hours, Entrance and other Scholar- 
ships, Prizes, &c., may be obtained from CornisH Bros., New Street, 
Birmingham, price 3d. ; by post 43d. 











GEO. H. MORLEY, Secretary. 


THE UNIVERSITY OF MELBOURNE. 


DEMONSTRATOR and ASSISTANT LECTURER in PHYSICAL 
SCIENCE. 

The University of Mclbourne invites applications for the above post. 

The salary is £400 per annum. 

The duties of the Demonstrator will be :— 

(1) To demonstrate to the various classes in the Physical I abor :tories. 

(2) To deliver such lectures as may be from time to time arranged. 

(3) Toassist the Professor generallyin the work of the Physical Depart- 
ment. 

Applications, with testimonials, to be addressed to the Agent-General for 
the Colony of Victoria, 8 Victoria Chambers, Victoria Street, Westminster, 
London, S.W., not later than September 20 next. 

The selected candidate will be granted £100 for his passage to Melbourne. 

A. C. BR'OWNLESS, 
Chancellor of the University of Melbourne. 





July 7, 1237. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
FINSBURY TECHNICAL COLLEGE. 
DAY DEPARTMENT for Students not under 14 years of age. 


The College Courses of Instruction in Laboratory, Lecture-room, Work- 
shop and Drawing Office for Mechanical Engineers, Electrical Engineers, 
Technical Chemists, and Builders, commence on TUESDAY, (October 4 

Chemical Laboratories specially organized for Instruction in Technical 
manufacturi vrocesses. 

Fee for Session, inclusive of Laboratories, Workshops, and Drawing 
Office, £9. 

The Entrance Examination will take place on THURSDAY, September 
29, at 100’clock a.m. 

Scholarships of £30 a year each, and the Holl Scholarship of £20 a year, 
all tenable for two years, will be awarded (in accordance with the several 
schemes) on the results of the Entrance Examination. 

For particulars of Scholarships and Programmes of Instruction, apply at 
the Technical College, Leonard Street, City Road, E.C.; or at Gresham 
College, E.C. 








PHILIP MAGNUS, Organizing Director. 
S. P. THOMPSON, Principal. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION will open on MONDAY, October 3. Dis 
tribution of Prizes at 3 p.m. by The Right Hon. the Lord Mayor of London 
At 4 p.m. a Reception will be held in the new School Buildings. 

, ue pee for Entrance Scholarships (value £100 and £€0) on Septem- 
er 290 and 30. 

The Composition Fee for the whole Medical Curriculum is £100. Special 
provision is made for Dental Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination. 

The new RESIDENTIAL COLLEGE provides accommodation for 
thirty Students and a Resident Warden. 

For Prospectuses apply at the Hospital to the Resident Medical Officer, 
or to 





A. PEARCE GOULD, Dean. 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 
HYDE PARK CORNER, S.W. 
The WINTER SESSION will commence on MONDAY, October 3, with 
an Introductory Address by Mr. DENT, at 4 p.m. A Prospectus of the 
School and further information may be obtained by personal application 
between 1 and 3 p.m. ; or by letter addressed to the DEAN at the Hospital. 


MINERALS AND STONE 
IMPLEMENTS. 


MR.BRYCE-WRIGHT begs to call the attention of his Clients and 
the Public to his large Series of 


MINERALS AND STONE IMPLEMENTS, 


from which single specimens can be selected. 
Elementary Collections of Minerals, Fossils, and Rocks from £1 upwards. 


N.B.—These Collections obtained the Prize Medal, 1862. 
GEMS AND PRECIOUS STONES OF EVERY DESCRIPTION. 
BRYCE-WRIGHT, 

Mineralogist and Expert in Frecious Stones, 

224 REG NT STREET, LONDON, W. 








F.H. BUTLER, A.RS.M,, &c., 
148 BROMPTON ROAD, LONDON, S.W. 


MR. BUTLER can now offer from the extensive series of specimens now 
on view at his new prem ses, examples of the recent'y described Cornish 
Apatite and Crystallized Dufrenite, rare forms of Chalybite, Chalcocite, and 
Francolite ; numerous scarce forms of other minerals from mines in the West 
of England now no longer working, Witherite in large doubly terminated 
crystals, Barytes of an entirely new habit, Barytocalcite, Alstonite, Kyam 
Calcites, and a suite of the newly discovered Continental and American 
species of minerals; also Rocks in great variety from Cornwall, the 
Malverns, the Lake District, Scotland (including the Inner Hebrides), and 
Ireland; Rock-sections, Fossils from all formations, recent Shells, and 
objects of natural history generally. Catalogues on application. 








JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
lew Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections ot Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

NEw SERIES OF Rocks. MIcRoscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


NATURALISTS’ © 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 1o inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


~ EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years of age. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PriNcIPav. 















AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PRINCIPAL. 
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THE NEW PATENT 





8,9, & 10 Hatton Garden, London, E.C, 
This wonderful Instrument, the invention of Maj 
constructed that it advances or recedes from the centre, 
as the case may be, and faithfully indicates which circle 
“THE ANEROID OF THE FUTURE.” 


All kinds of Meteorological Instruments, &c., 
otherforms, and with or without an Altitude Scale. 


is marvellously accurate, guar 
has been correctly described as 


one, thus giving a much r 
greater length of range. 


is to be read. 


WATKIN, K.A 


 ANEROID BAROMETER, 


| 


Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 


| 
| 
| 
| 





No Boiier. 


No Explosion. | 4) 
No Danger. 





It requires no 
NESS Skilled Labour, 
oie = Little Attention, 


om & PENNY A BAY. “? Small Cost to Work. 


THE , 
MEDICAL Cot OSEITAL AND | BOOKS on NATURAL PHILOSOPHY. 


_The SESSION 1337-83 will COMMENCE on SATURDAY, October 1, OUTLINES OF NATURAL PHILOSO- 
Prin ae Buildings which were ‘opened by T.R.H. the Prince and PHY. By J.D. EVERETT, DC.L, F.R.S., Professor of Natural 
es ee - May a , 1Tord more than double the accomm ddation Philosophy in Queen’s College, Belfast. With 216 Woodcuts. Fcap. 

were Provided f srmerly. 8vo, Clot! . > 

FOUR ENTRANCE SCHOLARSHIPS, value £60, Aim tem ont V th, 4s 
£20, will be offered forcompetition at the end of September to new Students. ““A book of great merit; it possesses all the systematic arrangement 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or and lucidity of the author's former publications ; and the illustrations, wh.ch 


100 Guineas in three instalments. All Residentand other Hospital Appoint- , are abundant, leave nothing to be desired.” —A theneum 


ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. TPhe Resident pe ELEMENTARY TEXT-BOOK OF PHY- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One SICS._ By Prof. EVERETT. Illustrated by many Woodcuts. 
Accoucheurship, and One Receiving-Room Officer. Dressers and Ma- Third Edition, Revised. Feap. 8vo, Cloth, 3s. 6d. 

Sermty Pupils .also reside in the Hospital. Special Classes for the Pre- ** Of all the elementary treatises we have seen on Physics, not even ex- 
liminary Scientific and Intermediate M.B. Examinations of the University cepting the excellent work of Balfour Stewart, this is by far the best.”— 


of London, and for the Primary and Pass Examinations for the Fellowship Practical Teacher. 
NATURAL  PHILO- 


of the Royal College of Surgeons of England are held throughout the year. te 
7 a — be made for Medical and Surgical Practice DESC HAN EL’S 
n€ London Hospital is now in direct communication by rail and tram Ye a edi SVERET oditi 
i : : “apes pe SOPHY. anslated 4 cdite y Prof. EVERETT. oth Edition 
with all partsofthe Metropolis, and the Metropolitan, Metropolitan District, Re woe Paice ningy -— — 7 ss bringing i. up to the 
ghout, ‘ . ging 


East London, and South-Eastern Railw: Stations withi A , 
. , , and - -Easte ailways have Stations within a minute’s TT on acetal r mast 
walk of the Hospital and College. , ici Present Time. Il.ustrated by 783 Engravings on Wood, and 3 Coloured 


. : lates, edi 8vo, C Bs. 3 3 in Parts, Lin ‘loth, 4s. 6a. 
For prospectus and particulars apply personally or by letter to Plates, Medium 8vo, Cloth, 18s. ; also in Parts, mp Cloth, 45 


each. 
MUNRO SCOTT, Warden. 










W_H. BAILEY & G2. Apron Works. SALFORD 
> MANCHESTER [- 











No Nuisance. 











Part I.—Mechanics, Hydrostatics, &c. 
Part I!.—Heat. P 
Part I11.—Electricity and Magnetism. 
Part IV.—Sound and Light. 


‘* Systematically arranged, clearly written, and admirably illustrated, 
Deschanel’s Treatise forms a model work for a class in experimental 
physics.”"—Saturday Review. 


London: BLACKIE & SON, 49 and 50 Old Bailey. 


PUBLIC SCHOOLS and COLLEGES. ~ tHe BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Now Ready, Crown 8vo, Price 6s 


ELECTRICITY 


FOR 








With numerous Questions and Examples, with Answers, and 214 Illustrations 
and Diagrams. 
REVIEW OF THE MALT AND Hop T'RADES; AND WINE AND Spirit TRADE 





By W. LARDEN, M.A., 
Author of “*A School Course in Heat,” in use at Rugby, Clifton, Chelten- 
ham, Bedford, Birmingham, King’s College (London) ; and in other Schools 
and Colleges. 


LONDON : LONGMANS, GREEN, & CO. 


REcoRD. 
The Organ of the Country Brewers. 
‘*The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum post free, dating from any quarter-day 
Single copies 1s. each. Registered for transmission abroad. 
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SUBSCRIPTIONS TO “NATURE.” 


s. 4d. 

Vearly 2. cee ever eee e ee 6 28 O 

Half-yearly . 2. 2 ee + ee ee ee WG 6G 

Quarterly. . »+- ceseeerees 7 6 

To the United States, the Continent, &c. :— P 

s. . 

Ce ee ee 

Half-yearly . - 2 2 2 ee ee oo wo 0 IS 6 

Quarterly. . 21 eee ee ee eee eo 8 OO 

To India, China, and Japan :— 

s. . 

RE ee 8: 8c» a ad OG 
Half-yearly . 2. 2 2 ee ee eee of 

‘ 8 6 


Quarterly. 2. 2s ee ee wee eee 
CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. 9d. per Line after. 

Ss. 

One-Eighth Page, or Quarter Column. . . 3 18 
Quarter Page, or Halfa Column. . . . . «1:15 
Half a Page, ora Column. ........3 5 
aa ea ee aa a. a 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BepFrorp STREET, STRAND, W.C. 


Diary of Societies. 
LONDON. 
WEDNESDAY, SertTemper 7. 


ENTOMOLOGICAL Society, at 7.—Further Additions to the Rev. T. / 
Marshall’s Catalogue of British Ichneumonidz: John B. Bridgman.— 


coon 





Contributions to a Knowledge of Oriental Rhynchota, Part I.: W. L. | 


Distant. 








Price 2d. ; by post, 24d. 


PRACTICAL ENTOMOLOGY. 





BAZAAR, which alsx tai any other intere 
hundreds of announce nents of all kinds of Property 
Wanted, or for Sale by Private Persons. Price 2d. at all newsagents 
and bookstalls. Specimen copy for two stamps.—Office, 170 Strand, 











A NEW AND IMPORTANT WORK. 

A DICTIONARY OF PHILOSOPHY, in 
the Words of Philosophers. Edited, with an Introduction, by J. RAD- 
FORD THOMSON, M.A., Professor of Philosophy in the New 
College. and Hackney College, London. 527 pages, Imperial 8vo, Cloth, 

2s. 6d. 


I 
SCIENTIFIC ILLUSTRATIONS AND 
SYMB)LS. M)RAL TRUTHS MIRRORED IN SCIENTIFIC 
FACUS. Designed for the use of the S e, the Pulpit, the Bar, the 
of N er of the Honourable Society 

Crown 8vo, Cloth, 7s. 6d. 








Now Ready, in One Volume 8vo, 740 pages, with 191 Working Drawings 


and Diagrams to Scale, £1 11s. 6d. 


COAL-TAR AND AMMONIA. 


Being the Second and Enlarged Edition of “‘A Trzatise on Coal-Tar,” by | 


Prof. LUNGE, Ph.D., &c., Author of “A Theoretical and Practical 
Treatise on Sulphuric Acid and Alkali.” 
GURNEY & JACKSON (Successors to Mr. VAN VOORST), 
1 Paternoster Row. 


Second Edition, Price 7s. 6d. 


PRACTICAL TAXIDERMY. A Manual 
of Instruction to the Anateur in Collecting, Preserving, and Setting 
up Natural History Specimens of all kinds. Fully Illustrated, with 
Engravings of Tools, Examples, and Working Diagrams. By 
MONTAGU BROWNE, F.Z.S., Curator of Leicester Museum 

“Throughout the volume is essentially practical.”"—Daily Telegraph. 


Just Ready, Price rs., Post free. 


ANGLING in SALT WATER. A Practical 
Work on Sea Fishing with Rod and Line, from the Shore, Piers, 
Jetties, Rocks, and from Boats ; together with some account of Hand- 
lining. By JOHN BICKERDYKE. Illustrated with over 50 
Engravings. 

London: L. UPCOTT GILL, 170 Strand, W.C. 





Papers 
for Amateurs, with working diagrams. See Wednesday’s issue of 7HE | 
] i 1 ing articles, and | 
, for Exchange, | 
] 
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BACTERIOLOCICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactcry of Dr. Theodor 
Scauchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Mlustrated Catalogue of Chemical Apparatus, fost 
Sree, Is. 60. 


TRANSYLVANIAN, HUNGARIAN, AUSTRIAN, 
AND OTHER EUROPEAN MINERALS. 


Prof. A. E. FOOTE having just returned froma very extended trip 
through Europe, in which he visited Nagvag, Schemnitz, Kremnitz, and 
many other mining localities, offers Crystallized Gold, Crystallized Nagya- 
gite, Sylvaniie, Barite. Stubnite, Amethyst, Russian Polished Rhodonite, 
Herrengrundite, Rhodochrosite in Crystals, Polished Concentric Layers, and 
the lovely ‘‘ Himbeerspath,’”’ Cronstedtite, Native ‘Tellurium, Cerussite, 
Tetrahedrite, Bournonite, Natrolite, Axinite, Schneebergite, Platina Crystals, 
Emerald, Realgar, Alexandrite, Green Calamine, Adamine, Anatase, 
‘Turnerite, Pucherite, Baverno Orthoclase, and over 100 other species, 
numbering several thousand specimens. ‘These will all bz for sale at the 


AMERICAN EXHIBITION, 


where also are the Malachites banded with Azur- 
ites that have so often been referred to in the 
London da:ly papers, Wul.enites, and other 
things before mentioned in the advertisements. 


NEW ARRIVALS 


of the bright red, beautifully terminated Vanadi- 
nites from Ar.zsna. We have just received a few 
of these that we can sell at rs. upward, the lowest 
price they have ever been sold at. Also some 












Rutile, 
Mag.Cove, Ark very choice yellow Wulfenite from New Mexico. 
: : . 


Also another lot of the beautiful Marcasite and 
ruby-coloured Blende ; also Franklinite, Zincite, Rhodonite, &c., &c 





On the rst ot every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Joun T. CarrINnGTON, 
With the Assistance of 
Freperick Bonp, F.Z.S. RicHarD SouTu. 
Epwarp A. Fitcn, F.L.S. J. Jenner Werr, F.LS. 
F. BucHanan Wuite, M.D. 

Contains Articles by well-known Entomologists on al! b-anches of the 
S:ience ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. | 

Woopcut [LtLtustTraTions and occasional LiTHoGRAPHED and C#Romo- 
LITHO sRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
conducted by C. G. Barrett, J. W. Douctas, W. W. Fow.er, M.A. 
F.L.S., R. McLacutan, F.R.S., E. SAauNDERS, F.L.S., and 
H. T. Stainton, F.R.S. 
This Magazine, commenced in 1864. contains standard articles and notes 
yn all subjects connected with Entomology, and especially on the Insects of 


the British Isles. oe 
Subscription—Six Shillings per Volume, post free. The volumes cow- 


mence with the June numberin each year. : 
Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 


vols. may be had separately or together, at 7s. each. 
London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
address. 
MR. RAMON GOMEZ, Pharmaceutist, 
Port Orotava, Teneriffe, offers to Collectors Selections of Birds’ Skins 
also assortments of Entomological Specimens peculiar to the 





and Eggs; 
Canaries. 
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KIRKES’ PHYSIOLOGY. | PRELIMINARY SCIENTIFIC (M.B) 
Eleventh Edition, Revised, with soo Illustrations, UNIVE RSITY OF LONDON. 


Post 8vo, Price 145. 
2@? Students who have Matriculated and are intending to enter, or who . 
KIRKES’ HAND-BOOK of PHYSIOLOGY. already entered, at any one of the London Medical ‘Schools for poy . 


ues ghly Revised and Edited by W. MORRANT BAKER, Medical portion of their studies, can prepare for the Preliminary a? 














FR Surgeon to St. Bartholomew’s Hospital; and VINCe NT Examination at University College, under Prof. RAMSAY, Ph.D. f 

DORME R HARRIS, M.D. Lond., Demonstrator of Phys.ology at CAREY FOSTER, F.R.S., Prof, OL IVER, F.R.S., and Prof. "uae 
St. Bartholomew’s Hospital. KESTER, LL.D., F.R.S 

JOHN MURRAY, Albemarle Street. The Curriculum’ commences in the first week of October. Prof, Ray 

Lz ankester will act as Tutor of the Preliminary Scientific Students, and ad Vise 


- _ them in regard to their reading and class-work 


, aie Fee for the complete course of study required including lectures ap 
Excellent Copies of the actual, natural Handwriting, als inbaentuny woth, 06 epeinene. , g id 


of Drawings, Music, even of elaborate Sketches, Pro- For pz eiteulaes apply to the Secretary, University College, Londs 
grammes, Plans (up to Double-Elephant size), Shorthand, and Gower Street, W.C. 


Type-Writing are easily, quickly, and cheaply produced by the 
SECOND EDITION. 


AUTOCOPYIST cucwict iariscaars 





? 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble PRICE 4s. 72. POST FREE 


elias ogy A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with ae Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


MOLLOWAYS Pl BS alias | JOHN Jj. et STREET, 


AUTOCOPYIST CO., 
London Wall, London,and 52 Princess Street, Manchester. | 











Is a Certain Cure for all Disorders of the LIVER, STOMACI: | a ey 

AND BOWELS. A Great PURIFIER of the BLOOD; a >i S TA N LEY } ix 

Powerful Invigorator of the System, in cases of WEAKNESS ; ( 

AND DEBILITY, and is unequalled in Female Complaints. | Mathematical Instrument Manufacturer to H.M. Government,Counci 
India, Science and Art Department, Admiralty, &c. 

Mathematical, Drawing, and Surveying Instruments 


of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 


| Litustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and ~ nly 


Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 


9 | matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Hi O { ! H N S Address: —-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


On the rst of every Month. 


lubl COCOA | JOURNAL OF BOTANY, 
pure 50 u € BRITISH AND FOREIGN. 


Edited by James BritTEn, F.L.S., British Museum. 
Is THE BEST | ConTENTs :—Original Articles by leading Botanists.—Extracts, aod 
and really THE CH#APEST in the end. 


Notices of Books and Memoirs.—Articles in Journals.—Botanica! News.— 
| 
| 











| Proceedings of Societies. 
| Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


FOR SALE.—13 Vols. “‘ NATURE,” 1876-83, 
Sound Uniform, Half Purple Calf, Splendid Condition, 528 
Cc arriage paid. Also 18 Vols. British Association Reports, 18 , 
1370-30, Orig. Cloth, 25s., Carriage paid. — JosepH CHAMBERLID 
Tithebarn Street, Liv erpool. 


HARVEY & PEAKE, 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





The BRITISH MEDICAL JOURNAL says:—“‘‘Van Houren’s Cocoa’ 
isadmirable. In flavourit is perfect, and itis so pure, well prepared, and 
rich,” &c., &c. 





























LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


Showing axes of Crystals, &c., on a well illuminated 
and fiat field. 


























RPERBREN, SON, AND RAYMENT 
(LEJEUNE "AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 








887 
M.B.) 
—_ have 
€ purel 
Scientifé 
-y Prof 
of, LAN. 


of, Ray 
and advig 


tures and 
London, 


ee 


FT. 
US; 


TIVE, 


REET, 


ouncil of 
ments 
ces. 

186s for 
the only 
- Mathe- 


W.C. 


ts, and 
News.— 


5285 


ERLIN, 


W. 


ated 





Sept. 1, 1887] 


NATURE 


exliii 





MESSRS. MAGMILLAN & CO.S SCIENTIFIC WORKS, 





PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study | 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous eaenees, and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 

TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogyin the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 

CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 20co New Illustrations. Crown 8vo. 1os. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Bythesame Author. With numerous Illustrations. 
Fcap. 8vo. 4s.6d. (Questions, 1s. 6d. 

PRIMER OF PHYSICAL ‘GEOGRAPHY. By 
the same Author. With numerous Illustrations. New Edition. With 
Questions. 18mo. 15. [Science Primers. 

OUTLINES OF FIELD GEOLOGY. By the 
same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 

PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition. 18mo. 1s. 

[Science Primers. 

A TREATISE ON ORE DEPOSITS. ‘By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
l’Ecole des Mines, Paris ; Author a A Manual of Metallurgy, heh 
Mining and Metallurgy of Gold and Silver,”” &c. With numerous 
Illustrations. 8vo. 255. 


GEOGRAPHY. 


; A NEW GEOGRAPHICAL SERIES. 
Edited by ArcHIBALD Gerxig, F.R.S., Director-General of the 
Geological Survey of the United Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R.S, Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology pe 
Mineralogy in the University of Edinburgh. Cr. Svo. 2s. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Fcap.8vo. 3s. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 3s. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEorcE 
GROVE,D.C.L. With Illustrations. 18mo. 1s. [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans 


lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo | 


5S. 


SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Genealogical Tables, and Chronological Annals. Crown 8vo. 8s. 6d. 
24th Thousand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.”” By ra W.A. TAIT, 
M.A., Assistant Master. Clifton College. Crown8vo. 3s. 64. 

GENERAL SKETCH OF EUROPEAN HIS- |} 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 
— = nent, with Chronological Table, Maps, and Index. 


HISTORY” ‘OF ENGLAND. By EpitH Txomp- | 
SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 
A HISTORY OF ENGLAND FOR BEGINNERS. 
+ oe a A — -—<* ag ball Short History of Natural 
OUR NATIONAL ‘INSTT TUTIONS. A Short 
Sketch for Schools. By ANNA BUCKLAND. 18mo. ts. 
THE VICTORIAN HALF - CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,”’ 
“Cameos from English History, ”’  & History of France,” &c. Witha 
new Portrait of the Queen, Crown 8vo, paper, rs.; cloth, rs. 6d, 





POLITICAL ECONOMY. 
| THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘‘The Methods of Ethics.” 8vo. 


|A MANUAL OF POLITICAL ECONOMY. By 


Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on ‘* State Socialism and the Nationalisationof the Land,” 
and an Index. Crown 8vo. 12s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
bn A. a pias a of ‘*‘ Money,”’ ‘‘ Money in its Relation to Trade,”’ 

tc. Bvo. Ios. 

A BRIEF “TEXT. BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WAL KER, M.A., Ph.D., Author of 
**Money,”” *‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 

POLIT ICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edition. With Questions, &c. Fcap. 8vo. 


2s. 6d. 
THE ECONOMICS OF INDUSTRY. By Pro- 
fessor A. MARSHALL and MARY P. MARSHALL. Feap. &8vo. 


2s. 6d. 
PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 


1S. [Science Primers 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A. LL.D., &c. Third Edition. 
8vo, 14s. A Supplement to the Second Edition, containing all the 
aoa Additions and Alterations in the Third Edition. Demy 8vo. 


THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH RE — By HENRY SIDGWICK, M.A., 
LL.D., &c. Crewn8vo. 3s 

THE ELEMENTS Or “THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly’ s College, Calcutta. 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
pb ee JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. ST ANLEY JEVONS, _ D., M.A., F.R.S8. 
New Edition With numerous Illustrations. cap . BVO. 35. "6d. 

A TEXT-BOOK OF DEDUCTIVE ‘LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and garg Presidency College, Cal- 
cutta. Second Edition. Globe8vo. 4s. 

' PRIMER OF LOGIC. By W. STANLEY JEVONS, 
LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 

Science Primers. 

PSYCHOLOGY.—I. THE COGNITIV "E POWERS. 
Il. THE MOTIVE POWERS. By James McCosun, D.D., LL.D., 
Litt.D., President of Princeten College, Author of “ Intuitions of the 
Mind, " “Laws of Discursive Thought,” &c. Crown8vo. 6s. 6d. each. 

CRITIQUE OF PURE REASON. By ImMaNuEL 
KANT. in commemoration of the Centenary of its first Publication. 
Translated into English by F. Max M¢LiER. With an Historical 
wa by Lupwic Norré. Twovols. Demy 8vo 16s. each, 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Notre; &c. 

Vol. 11. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 

Of Prof. Max Miiller’s translation of the ‘Critique of Pure Reason,” the 


| Times says :—‘* Through this translation Kant’s work has for the first time 


become international—the common property of the whole world.” 


AGRICULTURE. 

| AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School ef Mines, South Kensington Museum. 
Founded upon To ogre Sur die —— Chemische Analyse, vou 
Dr. F. KROCKER. Crown 8vo. 75. 6 a 

ELEMENTARY LESSONS IN THE SCIENCE 
OF +~ eg PRACTICE. By Professor H. TANNER. 
Fcap. 8vo. 

FIELD AND “GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi. By WORTHINGTON G. 
SMITH, F.L.S. Feap.8vo. 45. 6d. 


MACMILLAN & CO., LONDON. 
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CLARENDON PRESS NEW AND STANDARD SCIENTIFIC WORKS. 


With 241 Woodcuts and an Index. Royal 8vo, half-morocco, 22s. 6d. 


COMPARATIVE ANATOMY OF THE VEGETATIVE | 


ORGANS OF THE PHANEROGAMS AND FERNS. By Dr. A. 
DE HKARY. Translated and pameneant by F. O. Bower, M.A., F.L.S., 
and D. H. Scott, M.A., Ph.D., F.L. 
“Deserves the enthusiastic praise of all competent botanists.”— 
Atheneum. 
Just Published, with 407 Woodcuts. Royal 8vo, half morocco, 215. 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS. A New Edition of Sachs’s “ Text- 
book of Botany,” Book II. By Dr. K. GOEBEL, Professor in the 
University of Rostock. Transl a” by H. E. F. Garnsey, M.A., and 
Revised by I. B. Batrorr, M.A., F.R.S., Professor of Botany, Oxford. 

** As a clear, succinct, and schol: ot abstract of all that is known up to 
date as to the morphology of plants from the highest to the lowest it will 
hold its own for several years to come.”’—Academty. 

Just Published, with 455 Woodcuts. Royal 8vo, half-mcrocco, 31s. 6d. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. 
JULIUS VON SACHS. Translated by H. MarsHatt Warp, 
M A., F. L.S., Fellow of Christ’s College, Cambridge, and Professor of 
SJotany, R.I. k. College. Cooper’s Hill. 

** The i Xk is certainly a remarkable one;. . . 
work.” — Nature. 

*.* These three works are intended by Prof. J. von Sacus to supersede his 
**Text-book of Botany,’’ the second edition of the authorized English 
translation of which was published in 1882, and which it is not proposed to 
reprint. 

“An undert: iking which must earn the heartiest thanks of English students 
of botany.”—Vature. 

With 198 Woodcuts. Royal 8vo, half-mcrocco, Price 22s. 6:7. 


COMPARATIVE MORPHOLOGY AND BIOLOGY OF 


it will always be a valuable 


THE FUNGI, MYCETOZOA, AND BACTERIA, By A. DE 
BARY. Authorized English ‘Translation by H. E. F. Garnsey, M.A. 
Revised by I. B. Batrour, M.A., M.D., F.R.S., Professor of Botany, 
Oxford 


Just Published, Crown 8vo, 8 Maps, Cloth, 4s. 6d. 


INTRODUCTION TO A HISTORICAL GEOGRAPHY 
OF THE BRITISH COLONIES. By C. P. LUCAS, B.A., of Balliol 
College, Oxford, and the C ‘olonial Office. London. ‘This workis intended 
as a first instalment of a Historical Geography of the British Colonies. 

Just Ready, Fourth Edition, Enlarged and Revised, Crown 8vo, tos. 6d. 

EXERCISES IN PRACTICAL CHEMISTRY. Vol. I. 
ELEMENTARY EXERCISES. By A.G.VERNON HARCOURT, 
M.A., and H. G. MADAN, M.A. Revised and much Enlarged by 
H. G. Manan, M.A. 

“* A very ¢ areful, and, as far as it takes the student, the analysis of a single 
salt, ‘one acid and one base,’ really effective plan cf teaching. Itis a capital 
hand-book.” —Sfectator. 


London: HENRY FROW ‘DE, 





Just Published. Post &vo, clot 


Hoblyn’s Dictionary of Terms used in Medicine and the Collateral Sciences. 


Edition, revised throughout, with numerous Additions. 
Hospital, &c. 


3y Mr. L. F. VERNON HARCOURT, M.A., M.I.C.E. 
Two Vols. (Vol. I., Text; Vol. 1I., Plates), 8vo, Cloth, 25s. 
HARBOURS AND DOCKS; their Physical Features, 
History, Construction, E quipment, and Maintenance. by L. F. 
VERNON HARCOURT, M.A., Balliol College, Oxford, M.1.C.E 
“‘ The most complete modern book dealing with harbour and dock engin- 
eering, from a theoretical and practical point of view, now published in the 
E nglish language.” — Eugineer. 
Two Vols. (Vol. I., Text ; Vol. II., Plates), 8vo, Cloth, ars. 


A TREATISE ON RIVERS AND CANALS, relating 
to the Control and Improvement of Rivers, and the Desig ns, Cunstruc- 
tion, and Development of Canals. By the same Author. 

‘** Will probably form a text-book in all civil engineering colleges.”— 
tM. ginee or. 





Royal 8vo, Cloth, 25s. 

GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL. By J. PRESTWICH, M.A, R.S., Professor of 
Geology, Oxford. Vol. I., Chemical and Physical. 

= Sti ands out from the long range of modern treatises.” —A cademty. 
‘A book which every geologist must have on his shelves.’’—Saturday 

Reo lew. 

8vo, Cloth, ros. 6d. ; 

ELECTROSTATICS. Being Vol. I. of the Mathematical 
Theory of Electricity and Magnetism. By H. W. WATSON, D.Sc., 
F.R.S., and S. H. BURBURY, M.A. 

8vo, Cloth, Vol. 1. 9s. ; Vol. II. 16s. 
A TREATISE ON STATICS. By G. M. MINcuiy, 


M.A. ‘lhird Edition. 


‘* By far the best treatise on statics in the English language.” —New York 
Nation. 
, F : ° ” 
“« A most important work ; in fact, one of the best treatises of the day.”— 
Nature. 


8vo, Cloth, 12s. 6d. 

ELEMENTS OF PROJECTIVE GEOMETRY. _ By 
LUIGI CREMONA, Professor of Mathematics in the University of 
Rome. ‘Translated by C. Leupesvorr, M A.,, Fellow of Pembroke 
College, Oxford. 

‘An _favalu: ible addition to our 





‘ geometrical text-books.”—Saturday 
Revie 
Just Published, Crown 8vo, Cloth, 4s. 6d. 
> 9 q 
ELEMENTARY TRIGONOMETRY. By the Rev. T. 
ROACH, M.A., formerly Scholar of St. John’s College, Cambridge, 
late Assistant-Master in Repton School. 
Fourth Edition, Extra Fceap. 8vo, Cloth, Price 7s. 6d. 
A TREATISE ON HEAT. With numerous Woodcuts 
and D.agrams. By BALFOUR STEWART, LL.D., F.R.S. 


, Clarendon Press W arehouse, Amen Corner, | oa 





WHITTAKER 3 C€ co.’s NEw BOOKS. 


h. Pp. viii.—806. Price ros. 6d. 


Eleventh 


By JOHN A. P. PRICE, B. re M.D. Oxon., Assistant-Surgeon to the Royal Berkshire 
Just Published, 


8vo, se wed, 6d. 


Hydrophobia in Relation to M. Pasteur's Method, and the Report of the English Commffite. A 


Lecture delivered in Prince’s Hall, 


Technical School and College Building. 
Applied Science 
WORTHY ROBINS, F.S 


Piccadilly, July 27, 1887. By Dr. A. 

Demy 4to, with 64 Plates and 24 ‘Ittestmations i in the Tex’, - J 

Being a Treatise on the Design and Const{@@tion of 
A 


and Art om and their suitable Fittings and Sanitetion : ; with a Chapter on Technical Education. 


LUTAUD, Editor-in-Chief of the Fouranl de Médecin » Paris. 
bound in cle th, Price £2 1os. ‘OETE. 


By EDW*RD COOK- 








OutT.Line or ConTENTS be ‘duction.—Engli-h and Foreign Technical Education.—Analysis of the Second Report of the Royal Commissioners on 
Technical Education.—Buildings for Applied Science and Art Instruction, with Examples of Foreign and English Buildings.—Analysis of the Fitt.ngs 
necessary for these Buildings. —British and Foreign Examples of the Details of the Fittings.—Heating and Ventilation generally.—Heating and Vent ila- 





tion necessary for Applied Science and Instruction Buildings.—The Planning of Buildings for Middle Class Education.—Sanitary Science. —Appendix. 


_— 


8vo, cloth, with Portrait and 89 Illustrations, Price 12s. 
The Storage of Electrical Energy, and Researches in the 
Effects created by Currents, combining Quantity with High Tension. 
By GASTON PLANTE. Translated from the French by PAUL 
BEDFORD ELWELL (of Elwell-Parker, Ltd.). 


A well-made translation.”—Zngineer. 
Nitrate of Soda: Its Importance and Use as Manure. A 


Prize Essay. By A. S(TUTZER, Ph.D., President of the Agricultural 
Experiment Station, Bonn. Crown 8vo, pp. vii.—98, sewed, 2s. 6d 


“The Specialists’ 


Series.” 

Crown 8vo, cloth. 

Magneto- and Dynamo-Electric Machines, with a De- 
scription of Electric Accumulators. A Practical Handbook, with use of 
the German of GLacer pE Cew. Second Edition, Enlarged. Witha 
Preface and an Additional Chapter on the latest Types of Machine. Pad 
W. B. ESSON, M.S.T.E. With 99 Illustrations. Crown 8vo, pp. xi. 
312, cloth, 7s. 6d. [Now rads. 

Gas Engines: their Theory and Management. By WILLIAM 
MACGREGOR. With 7 Plates. Crown 8vo, pp. 245, cloth, 8s. 6d. 

Ballooning: A Concise Sketch of its Histuryzand Principles. 
From the best sources, Continental and English. By G. MAY. With 
Illustrations. Crown 8vo, pp. vi.—97, cloth, 2s. - 6d. 


A New Series of Handbooks for Students and Practical ane xine 
Illustrated throughout with original and practical Illustrations. 


An indispensable work of reference to architects, builders, and managers of technical schools.’”"—Sfectator. 
“A most valuable contribution to architectural literature.”—British Architect. 


tas 
| Lives of the Electricians. First Series: Prof MNDALL, 

WHEATSTONE, and Morse. By WILLIAM T. JEA Noy) grown 8vo, 
| cloth, 6s. P 
* This is our ideal of how such lives should be written. V from the 
Pes. of the book full of admiration for the men, and un anding the 
| methods and results of their labours. thiry tales of 

scienc e.”—Sheffield Independent. 


Here are, in fact, t 


* An extremely well- -compiled and interesting book.’’— Nash. 
Ponce de Leon’s Technological a. Vol. I. 
English- ‘Spanish. 8vo, £1 16s. a tis 


Electric Transmission of Energy, and its Transformation 
Subdivision, and Distribution. A Practical Handbook by GISBERT 
KAPP, C.E.,; Associate Member of the Institution of Civil Engineers, 

| &c. With 11g Illustrations. Crown 8vo, pp. xi.—331, cloth, 7s. 6d. 


Arc and Glow Lamps. A Practical Handbook on Electric 
Lighting. By JULIUS MAIER, Ph.D., Assoc. Soc. Tel. Eng., & 
With 73 Illustrations. Crown 8vo, pp. vili—3 376, cloth, 7s. 6d. 

On the Conversion of Heat into Work. A Practical 


Handbook on Heat-Engines. By WILLIAM ANDE RSON, 
M Inst. C. E. With 62 Illustrations. Crown 8vo, pp. viii.—252, cloth, 6s- 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES, hte &t. 


Stand, with I-in. Object- 
glass and 1 Eye-piece 


22 0 


Stand, with 1-in. and }-in. 


Object-glasses ... 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4%-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... ie Nee 


440 


Full Descriptive Pamphlet sent on 
Application to 


R.&J. BECK, 68 Cornhill, London, E.C. 
GOLD MEDAL, 


International Inventions Exhibition, 1885. 


= 


BROWNING’S BINOCULARS. 


2 


“ECONOMICAL” FIELD-GLASS. 
This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted im a 
solid leather sling case, price £1 5s. ; sent free. 


Illustrated Catalogue of Binoculars post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 








Now Ready, Vol. VIII., Part II. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD» 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S.; 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 


Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 


WOOD, of Philadelphia, 
By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application, 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 

described by him in a paper read before the Royal Society on 
March 24, 1887. 

ore sensitive than any arrangement of Thermopile 

and is very rapid and dead beat in its action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Company are appointed A s —— , me 
of which tehens in — ed Agents for the Microscopes of Zeiss, a supply 


This Instrument is m 
and Galvanometer, 





NEGRETTI & ZAMBRA’S 
PORTABLE SET 0F METEOROLOGICAL INSTRUMENTS. 


7H.’ ZAM 
eck SR 


# 


’ 
1 
1 
t 
' 
| 
' 
' 
t 


The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermcmeter for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case, £18 188. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 
ScrENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCI, E.C 
SRANCHES :—45 CORNHILL; 122 REGENT STREET-~ 
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ROYAL COLLEGE OF SCIENCE 
FOR IRELAND, 


STEPHEN’S GREEN, DUBLIN. 


SESSION 1887-88. 


This College supplies a complete Course of Instruction in Science as 
applied to the Industrial Arts, especially those which may be classed broadly 
under the heads of CHEMICAL MANUFACTURES, MINING, and 
ENGIN EERING. 

A Dipl »ma of Associate of the College is granted at the end of the Three 
Years’ Course, the required conditions being complied with. 

Vhere are Four Royal Scholarships, tenable for two years, each of the 
va'ue of £50 yearly, with free education, including Laboratory Instructicn. 
Tw. become vacant each year. ‘They are competed for by Associate Students 
at the end of the First Year's Course. 

The Fees are £2 for each Course, or £10 for all the Courses of each year, 
with the exception of Laboratory Practice and Drawing Schoo 
Chemistry (Theoretical and Pract.cal), Metallurgy, &c. —Professor HARTLey, 


F.R.S., F.C.S., F.R.S.E. 

Mathematics, Mechanics. and Mechanism—Professor Hennessy, F.R.S , 
M.R.I A, Dean of Faculty for Session. 

Descriptive Ge ometry, Drawing, Engineering, and Surveying—Professor 
Picotr, C.E., M.R.I A. 

Experimental Physics i eemene and Practical)—Professor BARRETT, 
F.R.S.E., M.R.LA 


Mining and Mineral y—Pr fessor 2 ‘ny ty, C.E., M R.A. 
B ‘tany—Pr fessor M'Nas, M.D., 
Z vology—Professo or — M. te F 2 s., M.R.I.A. 
Geology and Pali rontolog 
Palz ntological anenene stions—Mr. Barry, F.L.S., F.G.S., M.R.LA. 
The Chemical and Physica! Laboratories and Drawing School are open 
daily for Practical Instruction. 
Fee for Chemical L. ab ratory, 
£9 for Six Months, or £ 12 for Session. 


£2for One Month, £5 for Three Months, 
Fee for Physical Laboratcry, £1 per 


Month of one hour per day, or £6 for the Session, For six hours per day, 
£3 per Month 
Fee for Zoological and Botanical Laboratories, £2 each. Fee for Drawing 


School, £3 for Session, or £2 for One Term. 

rhe SESSION conmences on MONDAY, October 3 

Programme may be obtained on application at the College; or by letter 
addressed to “The Secretary, Roya! College of Science, Stephen’s Green, 


Dubhan.’ 
Professor J. P. O’REILLY, Secretary. 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


CENTRAL INSTITUTION, EXHIBITION ROAD. 


The COURSES of INSTRUCTION at the Central Institution are 
arranged for the TECHNICAL EDUCATION of persons who are training 
for Mechanical, Civil, or Electrical Engineering, or for any branch of 
Manufacturing and especially of Chemical industry. 


Prof. Unwin, F.R.S. 
Prof. Henrict, F.R.S. 
Prof. Ayrton, F.R.S. 
Pr.f. ArmsTRONG, F.R.S. 


The Clothworkers’ Scholarship of £60 a year with free education, and 
several other Scho ars hips, will be awarded on the results of the Entrance 
Examination. to commence on TTUESDAY, September 27. 

The SESSION commences on TUESD AY, October 4. 

Fcr prc gramme of instruction and further particulars apply to the Organ- 
izing Director, Sir PHitie MaGnus, at the Offices of the Institution, 
Exhibition Road, London, S.W. 


- BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8 AND 9 YorK Piace, BAKER STREET, W. 


The SESSION will begin on THURSDAY, October 13, 1887. 

The College provides systematic instruction by Professors in the higher 
subjects, and there are Preparatory Classes for Junior Students. 

Students are prepared for Mz utriculation and for the Examinations in Art 
and Science of the University of London. Single Courses of Lectures may 


be taken. 
B. SHADWELL, Hon. Sec. 


“THE UNIVERSITY OF MELBOURNE. 
DEMONSTRATOR AND ASSISTANT LECTURER IN BIOLOGY. 

The University of Melbourne invites Applications for the above post. 
The Salary is £400 per annum. 

The duties of the Demonstrator will be :-— 

(1) To demonstrate to the various practical classes in the Biological 
Laboratories. 

(2) To deliver such Lectures as may be from time to time arranged. 

(3) To assist the Professor generally in the work of the Biological 
Department. 

Applications, with Testimonials, to be addressed to the AGENT-GENERAL 
for the Colony of Victoria, 8 Victoria Chambers, Victoria Street, West- 
minster, London, S.W., not later than SEPTE MBER 20, 1887. 


Enginee ring one 
Mechanics and Math ematic s 

Physics ove ove one 
Chemistry 





The selected Candidate will be granted £100 for his passage to 
Melbourne. 
A. C. BROWNLEES, 
Tul Chancellor of the Univers.ty of Melbourne. 
uly 7, 1887. 





|OSTEOLOGICAL | 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subscribers the Entomostracan, Daphnella 


Wingii, with sketch and description. He also sent out Lithameeba discus, 
Cristatella mucedo, Melicerta ringens, Stephanoceros Eichhornii, Limnia 
ceratophylli, Asplanchna priodonta, Pompholyx complanata, Leptodora 


hyalina, Sida ‘cxyutailian, Polyphemus pediculus, Volvox globator, Hydro- 
dictyon utriculatum ; also Hydra, Amoeba, Vorticella, Crayfish, and other 
Specimens for (Huxley and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for tos. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 





SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 





“BROWN CEMENT,” 


The name of this Cement, admitted to be the best for Microscopical 
Work, has been registered, and is now labelled in White Letters upon a 
Brown Grvund. 

Purchasers should see that they are not deceived by fraudulent imita- 
tions 

Price rs. per bottle, with full instructions for use, from most Opticians, 

Post free for 1s. 3d. from 


EDWARD WARD, 249 Oxford Street, Manchester. 
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- $T. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on MON DAY, October 3, 1887. 

Students can reside in the College within the ‘Hospital walls, subject to the 
Collegiate Regulations. The Hospital comprises a service of 750 beds (in- 
cluding 75 for Convalescents at Swanley).—For further Particulars, apply 
personally or by letter to the Warden of the College, St. Bartholomew’s 
Hospital, E.C. 

A Hand-book forwarded on application. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 


Instruction is given in all the subjects of the above Examination at 
GUY’S HOSPIT AL during the Winter and Summer Sessions. The Fee 
for the whole Course is 1o Guineas. The Classis not confined to Students 
of the Hospital. 

For further particulars, apply to the Dean, Guy’s Hospital, Southwark, 











ST. THOMAS’S HOSPITAL ME DICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1887-88 will commence on OCTOBER 1}, 
when an a Address will be delivered by R. W. REID, Esq., 
F.R.C.S 

TWO ENT ‘RANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on October 3, 4, and 5, and the 
subjects will be Chemistry and Physics, with either Botany or Zoology at 
the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and ‘ INTERMEDIATE M.B.”” Examinations of the 
UNIVERSITY of LONDON 

All Hospital Appointments are open to Students withoutextra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as alsoseveral Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospita! Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neigh- 
bourhood receive Students for residence and supervision, and a register of 
approved lodgings is kept in the Secretary’s office. 

Pocopectnese and all particulars may be obtained from the Medical Secre- 
tary, Mr. GeEorGE RENDLE. 

W. M. ORD, Dean. 


R. W. REID, Vice-Dean. 
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BIRMINGHAM SCHOOL BOARD. 


The Board requires the services of an ASSISTANT MASTER for the 
Birmingham Bridge Street Seventh Standard Technical School. Salary 
£120 per Annum. It is essential that the person appointed should be 
thoroughly qualified in Mathematics, Chemistry, and Physics. 

Applications, inclosing Cupies of Testimonials, to be sent in on or before 
SEPTEMBER 14, addressed to the Clerk of the School Board, Edmund 
Street, Birmingham. 

BALLIOL AND EXETER COLLEGES, 
CHRIST CHURCH AND TRINITY 
COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on THURSDAY, 
November 17, 1887. Three Scholarships and three Exhibitions will be 
offered, the Scholarships being worth £80 a year. The subjects for Examina- 
tion will be Physics, Chemistry, and Biology, but Candidates will not be 
expected to offer themselves in more than two of these. Particulars may be 
»btained by application to A. VERNON HARCOURT, Christ Church, 
Oxford. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1887-88 will COMMENCE on SATURDAY, October 1, 
1887. The New Buildings which were opened by T.R.H. the Prince and 
Princess of Wales, on May 21, afford more than double the accommodation 
which was provided formerly. 











FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and | 


£20, will be offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
roo Guineas in three instalments. All Residentand other Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiving-Room Officer. Dressers and Ma- 
ternity Pupils also reside in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intermediate M.B. Examinations of the University 
of London, and for the Primary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are held throughout the year. 
Special entries may be made for Medical and Surgical Practice. 

The London Hospital is now in direct communication by rail and tram 
with all partsof the Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Railways have Stations within a minute’s 
walk of the Hospital and College. 

For prospectus and particulars apply personally or by letter to 


MUNRO SCOTT, Warden. 





UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


DEMONSTRATOR and ASSISTANT LECTURER in CHEM. 
ISTRY. Stipend £120 year. 

ASSISTANT LECTURER in MATHEMATICS. Stipend {£100 a 
year. 
__The above Appointments are now Vacant. Applications. together with 
Testimonials, must be sent in on or before SATURDAY, October 8, 1837, 
to the undersigned, of whom all further particulars may be obtained. 


— IVOR JAMES, Registrar. 
Cardiff, September 6, 1887. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION will open on MONDAY, October 3. Dis- 
tribution of Prizes at 3 p.m. by The Right Hon. the Lord Mayor of London. 
At4p.ma Reception will be held in the new School Buildings. 

:' pe preg for Entrance Scholarships (value £100 and £60) on Septem- 
er 29 and 30. 

The Composit’on Fee for the whole Medical Curriculum is £100. Special 
provision is made for Dental Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination. 

The new RESIDENTIAL COLLEGE provides accommodation for 
thirty Students and a Resident Warden. 





or to 


A. PEARCE GOULD, Dean. 


NATURAL SCIENCE LECTURES.—An 


Experienced London TEACHER is open to Engagements with Schools 
and Colleges in any branches of Biology and Geology. Terms Mode- 
rate.—A. D., 31 Ashmore Road, Paddington, W. 

To CURATORS of MUSEUMS, &c.—A 
FOSSIL TREE, 20 to 30 feet long, lies partially exposed on the sill of 
a Sandstone Quarry of the Lower Carboniferous.—Applications treated 
in the order of reception by S., care of Messrs. W. B. WHirTINGHAM 

& Co., 91 Gracechurch Street, E.C. 


Assoc.N.S.Sc.—WANTED, an _ ASSIST- 
AN [SHIP in PHYSICS, specially trained in Laboratory, with experi- 
ence in teaching.—** Physics,” NaTurE Office, Bedford Street, Strand. 
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F. H. BUTLER, A.R.S.M., &c., 
148 BROMPTON ROAD, LONDON, S.W. 


MR. BUTLER can now offer from the extensive series of specimens no W 
on view at his new premises, examples of the recent!y described Cornish 
Apatite and Crystallized Dufrenite, rare forms of Chalybite, Chalcocite, and 
Francolite ; numerous scarce forms of other minerals from mines in the West 
of England now no longer working, Witherite in large doubly terminated 
crystals, Barytes of an entirely new habit, Barytocalcite, Alstonite, kyam 
Calcites, and a suite of the newly discovered Continental and American 
species of minerals; also Rocks in great variety from Cornwall, the 
Malverns, the Lake District, Scotland (including the Inner Hebrides), and 
Ireland; Rock-sections, Fossils from all formations, recent Shells, and 
objects of natural history generally. Catalogues on application. 








JAMES R. GREGORY, | 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENT'S, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Kock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections ot Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks. MIcRoscoPpic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 





| PRIVATE LESSONS AND EVENING CLASSES. 





For Prospectuses apply at the Hospital to the Resident Medical Officer, | 





CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 





NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the Principat. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX, 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 

c. Pupils are prepared for all the Examinations. 

The College offers the following advantages:—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers, A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils, Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on applicationto the PrincIPAaL. 
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SENT POST FREE ON APPLICATION. In Crown 8vo, pp. 560, Price 10s. 6d. 


COMPLETE CATALOGUE OF BOOKS ALGEBRA, 


PUBLISHED BY 


G EO RG F B ELL & S0 N S An ny eae 


AININ¢ Higher Classes of Secondary Schools and for Colleges, 


AMONG OTHER STANDARD WORKS: PART Ff. 

BOHN’S LIBRARIES. By GEO. CHRYSTAL, M.A., 
698 VOLUMES of Standard Works of all European Countries, in | Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
the English Language. of Mathematics in the University of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. 
BRYAN’S DICTIONARY OF PAINTERS 
AND ENGRAVERS. 


New Edition. Now Publishing. 


Now Ready, Second Edition, in 1 vol. Post 8vo, 12s. 6d. 


ei * HISTORY OF ASTRONOMY DURING 
LIBRARY OF NATURAL HISTORY. THE NINETEENTH CENTURY. 


Comprising §9 VOLUMES, with carefully coloured Plates of Birds, 


Fishes, Butterflies, Moths, Seaweeds, Ferns, beautiful Leaved Plants, | By A. M. CLERKE. 
&e., &c. | ; nee : 
. pee | “Tt is one of the most important agers 4 3 . escent great of 
| astronomy which has been written this century.”—J. Norman Lockyer on 
SOWERBY’S ENGLISH BOTANY. a 
In 12 VOLUMES, containing 1937 Coloured Plates. Just completed. 


Edinburgh: ADAM & CHARLES BLACK. 


Cloth, £24 3s.; Half Morocco, £26 11s.; Morocco, £30 9s. 





TECHNOLOGICAL HAND- BOOKS. KIRKES’ PHYSIOLOGY. 


On Cotton Spinning, Cloth Manufacture, Dyeing, Coal-Tar Colours, Eleventh Edition, Revised, with 500 Illustrations, 
Glass Manufaciure, &c., by ~ scial.sts. Post 8vo, Price 145. 


a | KIRKES’ HAND-BOOK of PHYSIOLOGY. 
WEBSTER’S ENGLISH Thoroughly Revised and Edited by W. MORRANT BAKER, 
DICTIONARIES. F.R.C.S., Surgeon to St. Bartholomew’s Hospital; and VINCENT 


DORMER HARRIS, M.D. Lond., Demonstrator of Phys.ology at 


THE GUINEA DICTIONARY. St. Bartholomew's Hospital. 
THE COMPLETE DICTIONARY. JOHN MURRAY, Albemarle Street. 


“ Certainly the best practical Dictionary extant.” —Quarterly Review. —__—_—_————_ — - 





Now Ready, in One Volume 8vo, 740 pages, with 191 Working Drawings 
LONDON: and Diagrams to Scale, £1 lls. 6d. 


GEORGE BELL & SONS, York Street, Covent Garden. COAL-TAR AND AMMONIA. 


VICTORIA UN IVERSITY. Being the Second and Enlarged Edition of ‘‘A Treatise on Coal-Tar,” by 


Prof. LUNGE, Ph.D., &c., Author of ‘‘A ‘Theoretical and Practical 





A Preliminary Examination (introductory to the Faculties of Arts, Treatise on Sulphuric Acid and Alkali.” 
Scie nce, and Law), and an Entrance Examination in Arts (introductory to 
the Faculty of Medicine), will be held at Owens College, Manchester, and GURNEY & JACKSON (Successors to Mr. VAN VOORST), 
at University College, Liverpool, in SEPTEMBER, beg zinning on the 26th. 1 Paternoster Row. 


Applications for admission must be made (x writing) on or before SEP- 
TEMBER 12, to the REGISTRAR, by whom further information will be 


sent. GEOLOGY OF WEYMOUTH, PORT- 





r full particulars as to Degrees, Examinations, and Courses of Study, : 
an Copies of Examination Papers, see the University Calendar (price 1s. eh Notes. By ROBERT SET, With Archeological and seme 
) Ss is d s} i d s 3 ; . 
aan ‘MACMILTAN. SCO. gt te CORRE, SNM, an paaien, ey Price 5s.; or, with Geological Map and extra 
A. T. BENTLEY, M.A., Oe ee ee 
Manchester, August 1887. Registrar. R. F. DAMON, Weymourn. 





Bailey’s s Patent Water Motor. Bailey’: s Patent Organ-Blower. | 





Bailey’s Patent Thirlmere 
Water Motor. 
Adapted for Small Powers. 





Strongly made, Powerful, Hundreds fixed and at Work. 
Economical. “a 








, Prices from £6 6s. each. 
}uH.P. ITH.P. 2H.P. 4 HP. 6 H.P. : he I-10 H.P. } HP. H.P. 2H.P. IHLP. 
wartamoror «= £10, 12108. £15. £25 £35- | oncan BLOWER SEE LISTS. | Paes ce 2s. £3 38. = 5s. £8108. £12. 


‘W. HL BAILEY & CO., Albion Works, Salford, Manchester. 





Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 
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SUBSCRIPTIONS TO “NATURE.” 


s. @. 
eee ee ee ee 
Half-yearly . 2 2 2 ee ee eee ee HG 6 
Quarterly. 2. 5 -- eee eee eee 7 6 

To the United States, the Continent, &c. :— 2 

s. . 
UGS 606% 3. ee Re ca Be © 
Half-yearly . 2. 0 0s ee ee ee oe 0 IS 6 
Quattetly 6c he hot Cte se SO 


To India, China, and Japan :— ’ 
s . 


re ee ee 
en  , rae eee... 
Quarterly. .... $i anes eer ae 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


he 4. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . ....1 15 0 
Half a Page, ora Column. ......+-.-3 5 O 
Whole Page. .. . oe +26 6 O 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE: 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


>: SS 


Mathematical Instrument Manufacturer to H.M. Government,Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of Every Description, : 
Of the Highest Quality and Finish, at the most Moderate Prices. 
liiustrated Price List Post Free. . 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
OLD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Aliress:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


VAN 
HOUTEN’S 
pure soluble COCOA 


Is THE BEST 
and really THE CHEAPEST in the end. 

















_ The BRITISH MEDICAL JOURNAL says:—‘‘*Van Houren’s Cocoa’ 


isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 

















WANTED LOPWORTH MODELS. 
TRANSYLVANIAN, HUNGARIAN, AUSTRIAN, 


AND OTHER EUROPEAN MINERALS. 


Prof. A, E. FOOTE having just returned froma very extended trip 
through Europe, in which he visited Nagvag, Schemnitz, Kremnitz, and 
many other mining localities, offers Crystallized Gold, Crystallized Nagya- 
gite, Sylvanite, Barite, Stibnite, Amethyst, Russian Polished Rhodonite, 
Herrengrundite, Rhodochrosite in Crystals, Polished Concentric Layers, and 
the lovely ‘“‘ Himbeerspath,”’ Cronstedtite, Native ‘Tellurium, Cerussite, 
Tetrahedrite, Bournonite, Natrolite, Axinite, Schneebergite, Platina Crystals, 
Emerald, Realgar, Alexandrite, Green Calamine, Adamine, Anatase, 
Turnerite, Pucherite, Baverno Orthoclase, and over 100 other species, 
numbering several thousand specinens. These will all be for sale at the 


AMERICAN EXHIBITION, 


where also are the Malachites banded with Azur- 
ites that have so often been referred to in the 
London daily papers, Wulifenites, and other 
zs before mentioned in the advertisements. 


thing 
NEW ARRIVALS 

cf the bright red, beautifully terminated Vanadi- 
nites from Arizona. We have just received a few 
of these that we can sell at 1s, upward, the lowest 
price they have ever been sold at. Also some 
very choice yellow Wulfenite from New Mexico. 
Also another lot of the beautiful Marcasite and 
ruby-coloured Blende; also Franklinite, Zincite, 
Rhodonite, &c., &c ; Flu -rs, green, blue, yellow, &c., and double terminated 
Wither.tes, Barites, &c., &e. 
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APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Iilustrated Catalogue of Chemical Apparatus, post 
] 4 










Sree, Is. 6d. 
THE NEW LANTERN MICROSCOPE 
FOR OXYHYDROGEN OR E cecrric Licut 


(Wright and Newton's Patent.) 


SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
MagicLantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 


Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


on application. 
~ NEWTON & CO., 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHysICALAPPARATUS 
FOR CoLLecES, InNsTiITUTIONS, &c. SpEcIAL OpTICAL APPARATUS FOR 
Povariscopy, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 


_ 3 FLEET STREET, LONDON. 
Just Published, Price 3s.; Free by Post, 3s. 44d. 
The OWENS COLLEGE CALENDAR 

FOR THE SESSION 1887-88. 
London: MACMILLAN & CO.; Manchester: J. E. CORNISH. 
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HARVEY & PEALE 
[By Appointment to the Royal Institution of Great Britain,) : 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, w, 
Catalogue per post 8d. 


LEWIS WRIGHT’S 











PROJECTION POLARISCOPE 


Showing axes of Crystals, &c., on a well illuminated 











and flat field. — 





Son, 


AN D RAYMENT 


(LEJEUNE AND PERKEWN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIE¢, 
tor HATTON GARDEN, LONDON, E.C. 








HOUSEHOLD NECESSITIES Ht | 




















RICHARD ANDERSON & CO.,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 







SPEAKING-TUBES, ec. &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 

EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


Telegrams—“ TONNERRE LONDON.” 











On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Jonn T. CarRINGTON, 
With the Assistance of 
RicHarp Soutx. 


Frepericx Bonp, F.Z.S. 
J. JENNER Weir, F.L.S- 


Epwarp A. Fitcn, F.L.S. 
F. BucHanan Wuite, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
S:zience; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

WoopcurTItiustraTions and occasional LiThoGRAPHED and CHROMO- 


LITHOSRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


HOLLOWAYS PILLS |e 


MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 











NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterestedin the 
managementof land throughout the United Kingdom. 

The AGRICULTURISTis published every Wednesday afternoonin time 
for the Evening Mails, and contains Reports of all the principal British and 
Icish Markets of the week. 

Thespecial attentionof Land Agentsisdirected tothe AGRICULTURIS1 
- — ae best existing papers for Advertising Farmsto be Let and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 34. By post 34¢. Annual Subscription, payable in advance, r4s. 

Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. ; 


ILLUSTRATED 


gga of HIGH-CLASS 
WATCHES. 


WATCHES and CLOCKS 2 
REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


BEST :BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. It has been adopted by 

the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full Black. | Flows easily fromthe Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Is cleanly to use, and not liable to Blot.} moment of writing. 


Can be obtained in London, through Messrs. BARcLay & Sons Farring- 
don Street; W. Epwarps, Old Change; F. Newbery & Sons, Newgatt 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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Price 2d. ; by post, 2}d. a 
PRACTICAL ENTOMOLOGY. Papers 





for Amateurs, with working diagrams. See Wednesday’s issue of 7 
BAZAAR, which also contains many other interesting articles, 
hundreds of announcements of all kinds of Property for Exchar 
Wanted, or for Sale by Private Persons. Price 2d. at all news 
and bookstalls. Specimen copy for two stamps.— Office, 170 Stra 


London. 
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MESSRS. MACMILLAN & 


CO.'5 SCIENTIFIC WORKS. 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By MIcHAEL 
FOSTER, M.D., Sec. R.S., Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215, 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 

PRIMER OF PHYSIOLOGY. By 


FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 
[Science Primers. 


15. 
PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap. 8vo. 4s.6d. (Questions on, 1s. 6d.) 
New Work for the Summer Session, on 
ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 


TOMY OF VERTEBRATES. Adapted from the German of ROBERT | 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute | 


of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition, In 2 vols. 8vo. 
Vol. I. 18s. Vol. II. ars. 


ELEMENTS OF EMBRYOLOGY. By Prof. MicHaEL 
FOSTER, M.A., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Second Edition, revised and enlarged. Edited by Anam Sepcwick, 
M.A., and WALTER Heare. W:th Illustrations. Crown 8vo. 1os. 6d. 


ELEMENTS OF COMPARATIVE ANATOMY. 
By ProfescorCARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN.- 

KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


ANATOMY, LESSONS IN ELEMENTARY. By 
aly gr I aimee F.R.S. With numerous Illustrations. 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 18s. (Vol. LI. in the press. 


A COURSE OF PRACTICAI, INSTRUCTION 
IN ELEMENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 


and Physiology in the Royal College of Surgeons of England. With | 


numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by THomas Henry Huxtey, F.R.S. Royal 4to. 14s. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 

THE FERTILISATION OF FLOWERS. By Pro- 
fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 


added the Principles of Taxonomy and Phytography, and a Glossary | 


of Botanical Terms. By Professor ASA GRAY, LL.D. 8vo. ros. 6d. 


MACMILLAN & 


MICHAEL | 


18mo. | 


BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF._ By F..0. BOWER, D.Sc., F.L.S., Professor of 

} Botany in the University of Glasgow, and SYDNEY H. VINES, 

M.A., D.Sc., F.R.S., Fell-w and Lecturer, Christ’s College, Cam- 

bridge. With a Preface by W. T. Tu1se-ton Dyer, M.A., C.M.G., 

F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 8vo. 

| Part .—PHANEROGAMA—PTERIDOPHYTA. 6s. 

Part IlL—BRYOPHYTA—THALLOPHYTA. 4s. 6d. 


LESSONS IN ELEMENTARY BOTANY. By 
Professor OLIVER, F.R.S. New Edition. With numerous Illustra- 
tions. Feap.8vo. 4s. 6d. 


PRIMER OF BOTANY. By Sir J. D. Hooker, 
K.C.S.I., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations. 
New Edition. 18mo. 1s, [Science Primers. 


| THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.L,C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe &vo. ros. 6d. 


FIRST BOOK OF INDIAN BOTANY. _ By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
| College, London, &c. With Illustrations. Extra fcap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
= History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 
vO. 145 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classificaticn of Plants, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown 8vo. 125. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F.DE VISMES KANE, M.A., M.R.1.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 1os. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbookof European Butterflies. Crown 8vo. 1s. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Manand Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous lllustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


| A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN.- 
| TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
| Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
| copeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. Third 
| Edition. Adapted to the New British Pharmacopceia, 1885. Medium 
| 8vo. 21s. ° 


| TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With IIlustra- 
tions. New Edition Enlarged. 8vo. 1os. 6d. 


| 
| TEXT-BOOK OF PATHOLOGICAL ANATOMY 
| 
| 
| 











| 


AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
gen. Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R-C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations. Medium 8vo. ce 
Part I. —GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


. 6d. ‘. x 
Part I1_-SPECIAL PATHOLOGICAL ANATOMY. Sections l.— 
} VIII. Second Edition. 12s. 6d. Sections 1X.—XII. 12s. 6d. 


| MICRO-ORGANISMS AND DISEASE. An In- 
ion into the Study of Specific Micro-Organisms. By E, KLEIN, 


F.R.S., Lecturer on General Anatomy and or = the 
ith r2r 


troduct 
M.D., F y 
Medical School of St. Bartholomew’s Hospital, London. 
Illustrations. Third Edition. Revised. Crown Svo. 65. 


CO., LONDON. 
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W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, WA. 


AWARDED GOLD MEDAL, LIVERPOOL, 1886. 


NEW HISTOLOGICAL MICROSCOPE. INTERESTING —o a, 








In order to meet the demand for a th oroughly first-rate Instrument ata - a. 
low price, W. and S. have introduced this instrument. It is mounted on a | Mole Cricket, very fine 206 
very firm brass foot, has sliding body for coarse adjustment, draw-tube, Section of Coffee Berry z 0 
plane and concave mirrors, tube fitting of universal size for under-stage Cuticle of Tea Tree—Test for “Adulteration 86 
apparatus, set of diaghseg=e, and is fitted with W. & SONS’ improved Stings on Leaf of Nettle ie, a 
form of fine adjustment, hitherto only supplied to their most costly instru- | W hole Cysticercus from Rabbit, with Head and Hooklets, very fine 3 0 
ments ; this is perfectly free from all lateral motion, even when working with | Fine Slides of Eozoon canadense eve ° 
the highest powers, and permits of the greatest possible delicacy of adjust- | Diatomacez: from Oamaru, N.Z. on wo § 6 
ment. The entire instrument is finished in the very best manner, and is Section of Leaf of Eucalyptus globulus, through Stomata ooo ue 2 & 
altogether superior both in optical and mechanical parts to anything previously Milk Vessels in Root of Scorzonera —* 
designed for STUDENTS’ USE. Scales and Hairs of Insects and Butterflies, arranged : as a “Sprig of 

With One Eye-piece, } and 1 inch first-class English Objectives in | Flowers eos ons eee ove 7 «- 8s. 6a. and 10 6 
Mahogany Cabinet, price £4 15s Do. do. as Bouquets and Vases 

The instrument can be had fitted with W. & SONS?’ improved rackwork of Flowers «+. 55+, 21S., and 30 06 
coarse adjustment instead of the sliding body, at an extra cost of £1. *,* These are 2 very Suitable for Exhibitions, Seindes, &e, 
Illustrated Catalogue of Microscopes and Apparatus Classified List of 40,000 First-Class Objects, sent Post Free 

sent Post Free on application. on application. 
- y 
W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 
OPTICIANS TO HER MA/JESTY’S GOVERNMENT, ESTABLISHED 1837. 
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MANCHESTER. 





“OTTO” 
GIVES OFF 1 H.P. ON THE BRAK 
Very suitable for driving amateurs’ wor. 
shop, pumping water to house, drivin 


THE 
fT 
OTTO” 
GAS-ENGINE. 
OVER 20,000 SOLD. 


CROSSLEY’ 
laundry machinery, chaff-cutting, &c. 
Can be supplied combined with pumps or with dynamo 
for electric lighting (the dynamo or pump being dis- 


connected whenengine is require 


(518 


TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 














An excellent relish for “ fish, flesh, 
and fowl.” 


—__» S5——. ,. MEAT LOZENCES &e: 
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R. & J. BECK’S | BROWNING'S BINOCULARS. 
NEW MICROSCOPE, — we 


“THE STAR.” 


PRICES. hs d.| 


Stand, with 1-in. Object- | 
glass andi Eye-pieee ... 2 2 OQ/| 





Stand, with 1-in. and }-in. 
Object-glasses... ... «. 38 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
ae ere ae eet 


4 4.98 THE **ECONOMICAL” FIELD-GLASS. 
Full Descriptive Pamphlet send om This Binocular has achromatic object-glasses 14 inch in diameter, and 


er Mate sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
Application to solid leather sling case, price £1 5s. ; sent free. 


R. & J . B K, 68 Cornhill London E.C. Illustrated Catalogue of Binoculars post free. 
GOLD MEDAL, : 
International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEW LANTERN MICROSCOPE | NEGRETTI & ZAMBRA’S 
OxvHYDROGEN oR Evectrric Licgut | PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 
(Wright and Newton's Patent.) ANT 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 

















ag 


aa ith Lime-light this Instrument shows a Flea 15 feet long as sharply asa ; 
& agic Lantern Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s The set contains Maximum and Minimum Regi-tering Thermometers, 
Pols magnified 2,500 diams. Is also the most perfect projecting Micro- | Wet and Dry Bulb Hygrometer Anervid Barometer, Therm meter for Hot 
olariscope made. Particulars and Report of Royal Microscopical Society Springs, S lar and Terrestrial Kaciation Thermometers Rain Gauge and 
on application. — Graduated Measure, Chnometer and Compass, and beiling-point apparatus. 
NEWTON & CO. ’ ‘The whole arranged in a stro: gcase. £18 188. These -ets can be varied, 
M OPTICIANS TO THE QUEEN AND THE GOVERNMENT the number of Instruments reduced or others added, to’ © the requirements 
AKERS OF EVERY DescRIPTION OF SCIENTIFIC AND PuysiCaALAPPARATus | Of purchasers. 
For CoLtgces, Institutions, &c. SPECIAL OPTICAL APPARATUS FOR NEGRETTI & ZAMBRA, 
Povariscopy, Spectroscopy, &C., FOR SCREEN PROJECTION. ScIENTIFIC INSTKUMENT MAKERS TO THE QUEEN, 
Full lllustrated Catalogues 6 Stamps. HOLB 'RN VIADUCTI, E.C. 
8 FLEET STREET, LONDON. BRANCHES :—45 CORNHILL; 122 REGENT STREET. 





the Newcastle Exhibition by Messrs. Brapy & Marr1n. 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1887-88 will COMMENCE on SATURDAY, October 1, 
1887. The New Buildings which were opened by T.R.H. the Prince and 
Princess of Wales, on May 21, afford more than double the accommodation 
which was provided formerly. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, 440, £30, 
§20, will be offered forcompetition at the end of September to new Stud 
Fees for Lectures and Hospital Practice, 90 Guineas in one pay or 

roo Guineas in three instalments. All Resident and other Hospital Ay “ne oint- 


and 








ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House- Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiving-Room Officer. Dressers and Ma- 


ternity Pupils also reside in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intermediate M.B. Examinations of the U niversity 
of London, and for the Primz ary and Pass Examinations for the Fellowship 
of the Royal C oll ge of Surgeons of England are held throughout the year. 
Special entries may be made for Medic al and Surgical P. ractice. 
"he London Hospital is now in direct communication by rail and tram 

with all pz artsof the Metropolis, and the Metropolitan, Metropolitan District, 

fast London, and South-E astern Railways have Stations within a minute’s 
walk of the Hospitz al and College. 

For prospectus and particulars apply personally or by letter to 

MU NRO SCOT T, Warden. 


GUY’ Ss. HOSPITAL. 


The WINTER SESSION commences on MONDAY, October 3 
The Hospital contains, besides the beds for Medical and Surg ical Cases, 
wards for Obs tetric, ( Pp hehe u!mic, and other special departments. 















Special Cl in the Hospital for Students preparing for the 
Examinati e y of London and of other Examining Boar 
APPOINTMENT lhe House Surgeons and House Physicians the Obste- 


are selected from the 
There are also a large 


. Clinic: 
ording to male 





Assistants, and Dressers, 
nd without payment. 


tric Residen 
Stude nts acc 


number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE ScHo! ARS H1rs.—Open Scholarships of 125 guineas, in Classics, 
Matt! vematics, and Modern Languages. Open Scholars hips of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 





Prizes, &c.—Eight Schol arships, varyi ng in va’ ue from £1 oto £50 each, 
for gene ral proficiency ir 1 Medical Study; the Tre asurer’ s Gold Medal, in 
Medicine ; the Treasurer’s Gold Medal, in Surgery ; the Gurney Hoare Prize 
of £25, for Clinical Study; the Beaney Prize of 30 guineas, for Pathology 
the Sands Cox Scholarship of £15 per annum for three years, for P hysiol gy; 






















the Michael Harris Prize of £1o, for Anatomy ; Golding Bird Prize of the 
value of —. t: Methods and Diagnosis in Disease ; the Mackenzie 
3acon Prize, for Nervous Diseases, of £15. 
For Prospectus and f a napply to the Dean, Dr. F. Taytor. 
Guy’s Hospital, L.ondor Aug ust 1887. 
GUY’ Ss HOSPITAL MEDICAL SCHOOL. 
OPEN SCHOLARSHIPS. 
larship of t value of 125 Guineas 5 will t sales 1 for Open Cor 
WEDNESDAY, Septem! r 28. Subject of Examina 
Matt tic nd Mo Ls Age second Sch hip, 
l fr2 a offeeed for Open Competition « m the 
y. Subjects : Inorganic Chemistry, Physics, Butany, 
r further iculars apply to t! Dean, Guy's Hospital, S.E. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 
The WINTE R SESSION will open on MONDAY, October 3 Fe 
by The Right Hon. the Lord Mayor of L 
bm in the new School Buildings. 
olarships (value £1 yand £60) on Septem- 
‘ee for the whole Medical Curriculum is £100. Special 





é 
} 
1 





ovisi ental Student s and for C andidates for the Preliminary 
ientif (M.B.) Examinati 
The new RESIDENT 1 AL COLLEGE provides accommodation for 
thirty Students and a Resident Warden. 
For Prospectuses apply at the H spital to the Resident Medical Officer, 
or to 
A. PEARCE GOULD, Dean. 


ST. BARTHOLOMEW’S HOSPITAL | 
AND COLLEGE. 








The WINTER SESSION will begin on MON DAY, October 2, 1887 
a its can reside in the College within the Hospital walls, subject to the 
Colleg Reculat Ss The Hospital comprises a service of 750 beds (in- 
duding “95 for ¢ scents at Swan ay Pry fu rther Particulars, apply 
personally or by letter to the Warden of the College, St. Bartholomew’s 
— LC. 
A Hand-book on application. 





S T. GEORGE’ S HOSPITAL 
MEDICAL SCHOOL, 
HYDE PARK CORNER, S.W. 
The WINTER SESSION will commence on MONDAY, October 3, with 


ess by Mr. DENT, 4 p.m. A Prospectus of the 





information may be pede d by personz i application 
between 1 and 3 p.m. Sor by letter addressed to the Dean at the Hospital. 





| Sessional E xaminations, as also several Medals. 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN 


Who last week sent to his Subscribers Alcyonelia fung osa, wi 
and de scription. He also sent out Cristz atella mucedo, Plum 
Fredericel Itana, Palu licella Ehrenbergi, Melicerta ringens, 
cer ophy hi, heats dora hyalina, Sida crystallina, Daphnella Wi in 
phemus pediculus, V aoe globator, Hydrodictyon utriculatum ; a I 
Ameeba, Vorticella, Crayfish, and other Specimens for (Huxley and Mars in’ *s) 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T, | 
is supplying. 


Specimen Tube, One Shilling, pent free. 
Twenty-six Tubes in Course of Six Months for Subscripti 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. 


STREET, BIRMINGHAM, 




























on of £1 18 


each. 


F. H. BUTLER, A.R.S.M.,, &e., 


148, BROMPTON ROAD, LONDON, S.W. 





STUDEN rs’ COLLECTIONS of Minerals, Rocks, Fossils, and Recent 
Shells, 6O Specimens in Case with two fitted trays, 12s. Gd.; Blowpi 
requisites ; Glass- “ ped Boxes ; Labels. Catalogues on applic ) 

Arrangements are now in progress for the supply of BoTANicaL Spt 
MENS FOR LECTURE PURPOSES 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Textile Fibres | 
a V* 12 Dissections of Blowfly Post free, 
. X* 12 Diatomacez 2s. 1d. each Packet. 


Y* 12 Parasites 


E: DW ARD WARD, Manchester. 


249 Oxford Street, 


ST. ‘THOMAS’ 'S ‘HOSPITAL ME DICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1887-88 will commence on OCTOBE R 
when an pmopeagiad Address will be delivered by R. W. REID, Es 
F.R.C.S., at 3p 

TWO ENT ny ANCE SCIENCE SCHOLARSHIPS of 125 guinea 
£60 respectively, open to all first-year Students, will be offered for 
petition. The Examination will be held on October 3, 4, and 5, an 
subjects will be Chemistry and Physics, with either Bot any or Zoology 
the option of Candidates. : 
"Special Classes are held throughout the year for the ‘ PRELIMINARY 
SC TTIFIC” and ‘‘ INTE RMEDIATE M.B.’’ Examinations of the 
UNIV ERSITY of LONDON. 

All Hospital Appointments are open to Students withoutextra charge. 
Scholarships and Money Prizes of considerable value are awarded at the 











The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and spe cial arrange vents are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several med tical prac titioners and private families residing in the. 
bourhood receive Students for residence and supervision, and a regist 
approved lodgings is kept in the Secretary’s office. 

Prospec tuses and all particulars may beobtainedfrom the MedicalSe 

N ORGE RENDLE. 
Se ene W. M. ORD, Dean. 


R. W. REID, Vice-Dean. 


PRELIMINARY SCIENTIFIC (M.B,) 
UNIVERSITY OF LONDON. 


Matrici late d and are intending to enter, or w! a 
he pure 


y one of the London Medical Thesis ter dhe 










tudents who have 
ly entered, at ar 
1 















1 portio “< r studies, can prepare for the Preliminary Scientif 
Examinati niversity College, under Prof. Rz AMS: AY, Ph.D., Pro 
( ARE Y POSTE R. F.R.S., Prof. OLIVER, F.R.S., and Prof. LA 
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-—* onan im ccmmences in the first week of Octcber. Prof. R 
Lankester will act as Tutor of the Preliminary Scienti fic Students, and advi 
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Fee for the « ymplete course of study req uired, including lectures 
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THE UNIVERSITY OF MELBOURNE. 


DEMONSTRATOR and ASSISTANT LECTURER in PHYSICAL 
SCIENCE. 


The University 0° Mclbourne invites applications for the above post. 

The salary is £400 per annum. 

The duties of the Demonstrator will be :— : 

(x) To demonstrate to the various classes ia the Physical Laboratories. 

(2) To deliver suc) lectures as may be from time to time arranged. 

(3) Toassist the Professor generallyin the work of the Physical Depart- 
ment. 

Applications, with testimonials, to be addressed to the Agent-General for 
the Colony of Victoria, 8 Victoria Chambers, Victoria Street, Westminster, 
London, S.W., not later than September 20 next. 

The selected candidate will be granted £100 for his passage to Melbourne. 

A. C. BROWNLESS, 
Chancellor of the University of Melbourne. 


July 7, 1887. 





THE UNIVERSITY OF MELBOURNE. 


NOTICE IS HEREBY GIVEN that the period for receiving applica- 
ions for the office of Demonstrator and Assistant Lecturer in Physical 
cience is extended for Two Mont's. from September 20 to November 20, 
887. GRAHAM BERRY, Agent-General for Victoria. 
September 13, 1887. 


THE MASON COLLEGE, 
BIRMINGHAM. 
SEsston 1887-88. 
FACULTIES OF ARTS AND SCIENCE. 

The next SESSION commences on MONDAY, October 3. 

No Student wi 
passed a preliminary examination. 

SYLLABUSES, containing complete information as to the various Courses 
of Instruction, Fees, Lecture Days and Hours, Entrance and other Scholar- 
ships, Prizes, &c., may be obtained from CornisH Bros., New Street, 
Birmingham, price 3d. ; by post 4}d. 

GEO. H. MORLEY, Secretary. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 
FINSBURY TECHNICAL COLLEGE. 
DAY DEPARTMENT for Students not under 14 years of age. 


The College Courses of Instruction in Laboratory, Lecture-room, Work- 
shop and Drawing Office for Mechanical Engineers, Electrical Engineers, 
Technical Chemists, and Builders, commence on TU ESDAY, October 4 

Chemical Laboratories specially organized for Instruction in Technical 
manufacturing processes. 

fee for Session, inclusive of Laboratories, Workshops, and Drawing 


Office, £ 


vill be admitted under the age of sixteen without having | 





Price 2d. ; by post, 2}a. 


PRACTICAL ENTOMOLOGY. Papers 


for Amateurs, with working diagrams. See Wednesday’s issue of THZ 
BAZAAR, which also contains many other interesting articles, and 
hundreds of announcements of all kinds of Property for Exchange, 
Wanted, or for Sale by Private Persons. Price 2d. at all newsagents 
a patel Specimen copy for two stamps.—Office, 170 Strand, 

onaon. 





By Dr. ANTON FRITSCH. 
FAUNA der GASKAHLE und der KALK- 
STEINE der PERMFORMATION BOHMENS. 

The Six Parts published contain the Description of 73 Species of Stego- 
cephali (Labyrinthodonts), which are figured on 70 Chromo-lithographed 
Plates. Price of each Part, 32s. 

F. RIVNAC, Prague. 

Electrotypes of the Figured Specimens made directly fron the Negatives 

of the Coal can be had in 3 Series, £5 each, from the Author. 


3y Dr. ANTON FRITSCH. 
CRUSTACEEN der BOHMISCHEN 


KREIDE FORMATION. , 
32 Pages, with 72 Figures and 10 Chromoelithographed Plates. Gives the 
Description and Figures of 72 Species and many beautiful restorations. 


Price 32s. 
F. RIVNAC, Prague. 








Just Published, Price 3s.; Free by Post, 3s. 44d. 
The OWENS COLLEGE CALENDAR 
FOR THE SESSI)N 1887-38. 
London: MACMILLAN & CO.; Manchester: J. E. CORNISH. 





'OSTEOLOGICAL SPECIMENS AND 


PREPARATIONS FOR STUDY AND DEMON 


STRATION MAY BE OBTAINED FROM 
MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


‘MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 





LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 


9. 
The Entrance Examination will take place on THURSDAY, September 


29, at 100’clock a.m. 
Scholarships of £30 a year each, and the Holl Scholarship of £20 year, 


schemes) on the results of the Entrance Examination 
For particulars of Scholarships and Programmes of Instruction, apply at 
the Technical College, Leonard Street, City Road, E.C.; or at Gresham 
College, E.C, 
PHILIP MAGNUS, Organizing Director. 
S. P. THOMPSON, Principal. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


1.—ARTS, SCIENCE, and LAW DEPARTMENT. 

2.—MEDICAL DEPARTMENT (including the Dental and 
__ the Pharmaceutical Courses). 

3:-—DEPARTMENT for WOMEN. 

4-—EVENING CLASSES DEPARTMENT. 

_ Prospectuses of the above Departments and of Entrance Scholarships and 
Exhibitions (12 in number, and varying from £12 to {roo per annum) will 
be forwarded on application to the Registrar of the College, or may be 
obtained from Mr. J. E. Cornisx, 33 Piccadilly, Manchester. 


HENRY WM. HOLDER, M.A, Registrar. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


ABERDARE HALL, Hall of Residence for Lady Students attending the 
University College. Sessional Fee, 435; Sessional Tuition Fee at Univer- 
sity College, £ro. 

At the Entrance Scholarship Examination, September 1887, Eight Scholar- 
ships (two of £50, three of £49, and three of £30, tenable for three years) 
and Twenty-five Exhibitions of £10 will be offered for Open Competition, 
and one of £ro tenable only at Aberdare Hall. 


For particulars, apply to the Honorary Parncipat, Aberdare Hall, 
Cardiff. 


CHEMISTRY.—B.Sc. Associate of Owens 
College, Honours Medallist, desires post as Teacher, Demonstrator, or 
Assistant. Has had some previous experience in teaching both theory 
and Practice. Could take Physics, Highest references.—Address, 
Josern Lunt, Stamford Park, Ashton-under-Lyne. 











TINE, OPALS, &c., &c. 
RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 


P | TIONS FOR STUDENTS AND PROSPECTORS, 
all tenable for two years, will be awarded (in accordance with the several 


Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 
New SERIES OF Rocks. Microscopic SLIDEs, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


VAN 
HOUTEN’S 
pure soluble COCOA 


Is THE BEST 
and really THE CHEAPEST in th: end. 








The BRITISH MEDICAL JOURNAL says:—‘‘‘Van HovuTeEn’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 
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WATKIN 
W = ANEROID BAROMETER, 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &c., 
(8,9, & 10 Hatton Garden, London, &.C. 


THE NEW PATENT ' 





TATURE 





The Hon. C. H. Wynn, Rig Corwen, North Wales, says of 


AILEYV’S HOT-AIR ENGINE. 


** It really costs nothing to work, except a little oil, as I seldom burn anything but cinders.” 


These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for domestic 
power purposes, amongst whom may be mentioned Earl Loudoun, the late Sir Swinnerton Dyer, Bar:., Lady C. Kerrison, Sir Gilbert Greenall, 
the Hon. Waldegrave Leslie, H. D. Pochin, Esq , J.P., Colonel M‘Corquodale, &c. 


_W. H. BAILEY & CO., Albion Works Salford, Manchester. 
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This wonderful Instrument, the invention of Major 
WATKIN, R.A., the Inventor of the famous Range- 


Finder, is made with ¢hvee Circles of Figures 





as the case may be, and faithfully indicates which circle 
“THE ANEROID OF THE FUTURE.” 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 


FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 








SENT POST FREE ON APPLICATION. 


COMPLETE CATALOGUE OF BOOKS 


PUBLISHED BY 


GEORGE BELL & SONS, 


AMONG OTHER STANDARD WORKS: 
BOHN’S LIBRARIES. 


698 VOLUMES of Standard Works of all European Countries, in 
the English Language. 


BRYAN’S DICTIONARY OF PAINTERS 
AND ENGRAVERS. 


New Edition. Now Publishing. 


LIBRARY OF NATURAL HISTORY. 
Comprising §) VOLUMES, with carefully coloured Plates of Birds, 


Fishes, Butterflies, Moths, Seaweeds, Ferns, beautiful Leaved Plants, 
&c., &e. 


SOWERBY’S ENGLISH BOTANY. 


In }2 VOLUMES, containing 1937 Coloured Plates. Just completed. 
Cloth, £24 3s.; Half Morocco, £26 11s.; Morocco, £30 9s. 


TECHNOLOGICAL HAND-BOOKS. 


On Cotton Spinning, Cloth Manufacture, Dyeing, Coal-Tar Colours, 
Glass Manufacture, &c., by Specialists. 





WEBSTER’S ENGLISH 
DICTIONARIES. | 


THE GUINEA DICTIONARY. | 
THE COMPLETE DICTIONARY. 
“Certainly the best practical Dictionary extant.”—Quarterly Review. 





LonpDon : 


GEORGE BELL & SONS, York Street, Covent Garden. 





In Crown 8vo, pp. 560, Price ros. 6a. 


ALGEBRA, 


An Elementary Text-Book 


FOR THE 


Higher Classes of Secondary Schools and for Colleges. 
Tam. fe 
By GEO. CHRYSTAL, M.A., 


Late Fellow and Lecturer, Corpus Christi College, Cambridge ; and Professor 
of Mathematics in the University of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. 


BOOKS on NATURAL PHILOSOPHY. 
OUTLINES OF NATURAL PHILOSO- 


PHY. By J.D. EVERETT, D.C.L, F.R.S., Professor of Natural 
Philosophy in Queen’s College, Belfast. With 216 Woodcuts. Fcap. 
8vo, Cloth, 4s. 
**A book of great merit; it possesses all the systematic arrangement 
and lucidity of the author’s former publications ; and the illustrations, which 








| are abundant, leave nothing to be desired.””—A thenaum 


ELEMENTARY TEXT-BOOK OF PHY- 
SICS. By Prof. EVERETT. IIlustrated by many Woodcuts. 
Third Edition, Revised. Fcap. 8vo, Cloth, 3s. 6d. 

‘*Of all the elementary treatises we have seen on Physics, not even ex 
cepting the excellent work of Balfour Stewart, this is by far the best.’— 


Practical Teacher. 
DESCHANEL’S NATURAL  PHILO- 


SOPHY. Translated and Edited by Prof. EVERETT. _ oth Edition, 
Revised throughout, and Additions inserted, bringing it up to the 
Present Time. Illustrated by 783 Engravings on Wood, and 3 Coloured 
Plates, Medium 8vo, Cloth, 18s.; also in Parts, Limp Cloth, 45. 64 
each. 

Part I.—Mechanics, Hydrostatics, &c. 

Part II.—Heat. : 

Part III.—Electricity and Magnetism. 

Part IV.—Sound and Light. 

“* Systematically arranged, clearly written, and admirably illustrated, 
Deschanel’s Treatise forms a model work for a class in experimental 
physics.” —Saturday Review. 

London: BLACKIE & SON, 49 and 50 Old Bailey. 
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SUBSCRIPTIONS 





TO “NATURE.” 


s 4. 

Yoatly ccs se svrsvesssee 0 @ 

Half-yearly . 6. 2 6 + eee ee ee 6 14 6 

Quarterly. . ++ +e eee eevee 7 6 

To the United States, the Continent, &c. :— F 

s. . 

Yearly . cs cere cee eno st 6 0 JO G 

Half-yearly . . 2 6 + ee ee ee oo 0 I§ 6 

Quarterly. 2 cc cc see enc wee 8 O 

To India, China, and Japan :— E 

s. . 

a en ee os : 
Half-yearly . 2... - 2s eee eee od 

te 8 6 


Quarterly. ....- : 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. 9d. per Line after. 

4 8. 

One-Eighth Page, or Quarter Column. . . .0 18 

Quarter Page, or Halfa Column. . . . . «1 15 

Half a Page,ora Column. .......+.3 5 

oo ee a a es 

Money Orders payableto MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 1o inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


~ EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. ; 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers, A Boarding Department carefully supervised and 
excellentiy appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

€ strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 


ooo a8 
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WANTED SOPWORTH MODELS. 


TRANSYLVANIAN, HUNGARIAN, AUSTRIAN: 


AND OTHER EUROPEAN MINERALS. 


Prof. A. E. FOOTE having just returned froma very extended trip 
through Europe, in which he visited Nagyag, Schemnitz, Kremnitz, and 
many other mining localities, offers Crystallized Gold, Crystallized Nagya- 
gite, Sylvanite, Barite, Stibnite, Amethyst, Russian Polished Rhodonite, 
Herrengrundite, Rhodochrosite in Crystals, Polished Concentric Layers, and 
the lovely ‘‘ Himbeerspath,”” Cronstedtite, Native Tellurium. Cerussite, 
Tetrahedrite, Bournonite, Natrolite, Axinite, Schneebergite, Platina Crystals, 
Emerald, Realgar, Alexandrite, Green Calamine, Adamine, Anatase, 
Turnerite, Pucherite, Baverno Orthoclase, and over 1oo other species, 
numbering several thousand specimens. These will all be for sale at the 


AMERICAN EXHIBITION, 


where also are the Malachites banded with Azurites that have so often been 
referred to in the London daily papers, 
Wulrenites, and other things before men- 
tioned in the advertisements. 

ALA>KA GARNETS, very fine lot. 


NEW ARRIVALS 

of the bright red, beautifully terminated 
Vanadinites from Arizona. We have just 
received a few of these that we can sell at 
1s, upward, the lowest price they have ever 
been sold at. Also some very choice yellow 
Wulfenite from New Mexico. Also another 
lot of the beautiful Marcasite and ruby- 
coloured Blende ; also Franklinite, Zincite, 
Rhodonite, &c., &c. ; Fluors, green, blue, yellow, &c., and double terminated 
Wither.tes, Bar.tes, &c., &c. 











APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’'S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


RICHARD ANDERSON «& CO., 
Successors to SANDERSON & CO. (Established 1852). 


Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c,, Su0., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield 
| LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, 


Telegrams—“‘ TONNERRE LONDON.” 


~ JAMES R. GREGORY, 


Mineralogist and Geologist. 

PECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
SEE URERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 

NOW READY. 
New Catalogue of Mineral Specimens, ? ; 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 

















Prospectus and all particulars on application to the PRINCIPAL. 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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HARVEY & PEAK. 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, w, 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


Showing axes of Crystals, &c.,on a well illuminated 
and flat field. 


PEREBREN, SON, AND RAYMENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIEg, 
101 HATTON GARDEN, LONDON, E.C. 


’ THIS 
HOLLOWAY S PILLS a 
| Mathematical Instrument Manufacturer to H.M. Government,Council 0 


Is a Certain Cure for all Disorders of the LIVER, STOMACH India, Science and Art Department, Admiralty, &c. 
AND BOWELS. A Great PURIFIER of the BLOOD; a | “4thematical, ei —~ ouie = Tustruments 
Powerful Invigorator of the System, in cases of WEAKNESS Of the Highest Quality and Finish, at ™ most Moderate Prices. 
: : : | Lilustrated Price List Post Free. 
AND DEBILITY, and is unequalled in Female Complaints. W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
WN yo of Construction of Mathematical eet, — <" ( “ 
ORTH BRITISH AGRICULTURIST, SOLD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
the chief Agricultural Journal in Scotland, circulates extensively among | — anne aa a ee am, ON. W.c 
Landowners, Farmers, Resident Agents, and othersinterestedin the | - = ° : ~ at Miia 















































managementof land throughout the United Kingdom. Ww ’ ¥ 
The AGRICULTURISTis published every Wednesday afternoonin time | THE BRE ERS GUARDIAN , 
for the Evening Mails, and contains Reports of all the principa! British and | A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 


Icish Markets of the week. Licensing, Legal, and Parliamentary Matters. 
Thespecial attentionof Land AgentsisdirectedtotheAGRICULTURIST | Review or rue MALT AND Hop TRADES}; AND WINE AND SprrRitT TRADE 








as — best existing papers for Advertising Farmsto be Let and Estates RECORD. 
— weet 4 ‘ 7 The Organ of the Country Brewers. 
TURIST o & = spessing Ghemerioes to Farmers will find the AGRICUL-| « The Brewers’ Guardian ”’ is published on the evening of every alternate 
Price of. B. trove sha ee ee piectead —e | Tuesday, and is the only journal officially connected with brewing interests 
- Bypost 344. ni ubscription, payable in advance, 145. Subscription, 16s. 6d. per annum post free, dating from any quarter-day 





Offices—377 High Street, Edinburgh; and 4 Queen Victoria Street, | Single copies rs. each. Registered for transmission abroad. 


London, E.C. Money Orders payable to C. and ANDERSON. 
THE ENTOMOLOGIST’S MONTHLY 





THE ZOOLOGIST: | MAGAZINE, 
A MONTHLY MAGAZINE OF NATURAL HISTORY. Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the Gondnane’ Oe SS Soaaaee, ji ere. S ares aa 
British Ornithologists’ Union ; contains— aaa H. T. ‘Srarnron, F.R.S. aia i 
Original Articles by well-known naturalists in every branch of zoology ; This Magazine, commenced in 1864. contains standard articles and notes 


habits of animals; arrival and departure of migratory birds; occurrence of | »n all subjects connected with Entomology, and especially on the Insects of 
rare birds ; distribution and migration of British fresh-water fish ; new or | the British Isles. i 

rare marine fish; local aquaria; British reptiles; British land and fresh-| Subscription—Six Shillings per Volume, post free. The volumes com- 
water mollusca, with remarks on the haunts and habits of the species; and | mence with the June numberin each year. 

other matters of general interest to those who delight in natural history | Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews | vols. may be had separately or together, at 7s. each. 


of natural history books. Occasional translations from foreign soologica) | London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 

journals of important and interesting articles in various branches of zoology. : Paternoster Row. 

There are cecasional woodcuts. N.B.—Communications, &c., should be sent to the Editors at the above 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. | address. 





ROMANTIC LOVE AND PERSONAL BEAUTY: their Development, Causal 


Relation, Historic and National Peculiarities. By HENRY T. FINCK. 2 vols. Crown 8vo, 18s. 


THE SCENERY OF SCOTLAND, VIEWED IN CONNEXION WITH 
its Physiological Geology. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo. 
12s. 6d 

NEW PART (Part XXII.), WATSON—ZWISCHENSPIEL. Price 3s. 6d. 


A DICTIONARY OF MUSIC AND MUSICIANS. By Eminent Writers, 


English and Foreign, Edited by Sir GEORGE GROVE, D.C.L., LL.D., Director of the Royal College of Music, &c. 
Demy 8vo. Vols. I., II., and III., 21s. each. Vol. I. A to Impromptu. Vol. II. IMPROPERIA to PLAIN SONG. 
Vol. III. PLANcHE to SUMER IS ICUMEN IN. With Illustrations in Music Type and Woodcut. Also published in 
Parts. Parts I, to XIV., XIX. to XXII., 3s. 6¢. each. Parts XV., XVI., 7s. Parts XVIL, XVIIL., 75. 


MACMILLAN & CO., LONDON. 
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PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
= Illu: —_ and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 


TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, 


POLITICAL ECONOMY. 
THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., ae eee Pro- 
fessor of Moral Philosophy in the Univ ersity of Cambri ige, &c., Author 
of ‘‘ The Methods of Ethics.”” 8vo. 


A MANUAL OF POLITICAL ECONOMY. By 


na 

ted LL.D., F.R.S. Director-General of the Geological Survey of Great Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised 
3ritain and Ire land, and Director of the Museum of Practical Geology, with a chapter on “ State Socialism and the Nationalisationof the Land, ” 

ieee. London, formerly Murchison Professor of Geology and Mineralogy in the and an Index. Crown 8vo. 12s 


University of Edinburgh, &c. With numerous Illustraticns. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 2co New Illustrations. Crown 8vo. ros. 6d. 
PHYSICAL GEOGRAPHY, ELEMENTARY 


L € ag tie IN. By the same Author. With numerous Illustrations. 
i 


p. Svo. 45s. a : 
GEOGRAPHY. By 


















POLITICAL ECONOMY. By Francis A. WALKER, 

ne A., Ph. D., Author of *f Money,’’ ‘‘ Money in its Relation to Trade,’’ 
8vo. ros. 6d, 

A ” BR IEF TEXT-BOOK OF POLITICAL 

ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author cf 

‘*Money,”’ ** Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 


POLITICAL ECONOMY FOR BEGINNERS. By 


Mrs. FAWCETT. New Edition. With Questions, &c. Feap 








the same —— b - numerous IIlustrations. rie Edition. With 2s. 6d. 
= Questions. _ 181 - ence Primers. |THE ECONOMICS OF INDUSTRY. By Pro- 
OUTLINES "OF FIELD GEOL OGY. By the fessor A. MARSHALL and MARY P. MARSHALL. Feap. vo. 
same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 2s. 6d. 
PRIMER OF GEOLOGY. By the same Author. PRIMER OF POLITICAL ECONOMY. By W. 
; With numerous Illustrations. New Edition. “~ Is. at ANLEY JEVONS, LL.D., M.A., F.R.S. New E : 
cil o ONO science Primers. [Sctence / miners 
A TREATISE ON ORE DE POSITS. ARTHUR 
nts PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E. By J. sien Eléve de MENTAL AND MORAL PHILC SOPHY. 
I’Ecoledes Mines, Paris ; Author of ** A M:z nual of Metallurgy,” ‘The THE METHODS OF ETHICS. By Professor 
Mining = Metallurgy of Gold and Silver,” &c. With numerous HENRY SIDGWICK, M.A., LL.D., &c. Third Edition. 
2 for Hlustratior Evo. 255. 8vo, 148. A Supplement to the Second Edition, cont =~ all. Be 
only ir ane ant Additions and Alterations in the Third Edition emy & 
aay GEOGRAPHY. gyi ese aig: 
- A NEW GEOGRAPHICAL SERIES. . THE HISTORY OF ETHICS, OUTLINES OF, 
vl Edited by, An HIBALD GEIKIE, F.R.S., Director-General of the FOR ENGLISH RE ADERS, By HENRY SIDGWICK, M.A., 
= ’ eological Survey of the United Kingdom LL.D., &c. Crewn8vo. 3s. 6d. 
\ OL. I, THE TEACHING OF GEOGRAPHY. THE e LEMENTS Or THE PSYCHOLOGY OF 
tr TRIE, lp es. _ be ae - oa ba Pg a comer COGNITION. By the Rev. ROBERT JARDINE, B D., D.Sc. 
: snd Di mae 7 * e Geological § ——— (Edin.), Ex-Principal of the General Assembly’s College, Calcutta. 
a n, anc p wee Asal weap fs cor aa oth ste RY, Second Edition, revised and improved. Crown &vo. 6s 6d. 
i niversity of Edi nburgh. Cr. . sista STU DIES IN DEDUCTIV E LOGIC. By the late 
Gi, ASS- ‘BOOK. ‘OF. GEOGR: A PHY. By C. B. W. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
ate CLARKE, M.A., F.G.S., F.R.S. N Editi sin Risdlitee Crown 8vo. 6s 2 
ts. Coloured Maps. “Feap. 8vo. 38 cw Edition, with Eighteen 7 FSSONS IN LOGIC, INDUCTIVE AND DE- 
lay A SHORT — ‘EOGR« \PHY OF THE BRITISH DUCTIVE. By W. ST. ANLEY JEVONS, LL. ~~ MAy F. R.8. 
- ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- Rew Rides ih aumerens Deen 
» FORD G SEE X. With Maps. Fcap. asc 38. éd. A TE BW & -B OOK OF DEDUC’ T IVE. LOGIC FOR 
A PRIMER OF GEOGRAPHY. By Sir GEORGE THE USE OF STUDENTS. By P. K. RAY, D.Sc, (Lond. and 
GROVE, D.C.L. With Illustrations. 18 ‘ To. aa — ), Professcr of Logic and Philosophy, Presidency College, Cal- 
FNL »V.UL, it lustrations, 18mo. 1s, [Science Primers. . Second Edition. GlobeSvo. 4s. 6d. 
\ PRIMER OF LOGIC. By W. STANLEY JEvons, 
MAN r ANCIENT GEOGRAPHY. LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 
MANUAL OF ANCIENT GEOGRAPHY.  Trans- e Prime 
. lated from the German of Dr. HEINRICH KIEPERT. Crown8vo | PSYCHOLOGY.—I. THE COGNIT IVE “POWE RS, 
oa II. THE MOTIVE POWERS. By James McCosi, D.D., LL.D. 
De HISTORY. st pg ipo wipe Rebar ns — ge, Author of ‘oe ntanits ns of th 
SHORT HISTORY OF THE ENGLISH Mind,” “Laws of Discursive Thought,” &e. Crown 8vo, 
g PEOPLE. By JOHN RICHARD GREEN, M.A. LL.D, late © RITIQUE OF PURE REASON. By Suessamiad. 
Honorary Fellow of Jesus College, Oxford. With Coloured Ma Ups, ANT. In commemoration of the Centenary of its first Publication 
Genealogical Tables, and Chronological Annals. Crown 8vo. 85. 6d. lated into English by F. Max Mé ier. With an Historica 
ANA th Thousand. fons duction by Lupwic Noiré. sooo —— ly om 6s. ea 
\} S Me I. HISTORICAL INTRODUCTION, by ywic Ne 
¢ ALY IS OF ENGLISH HISTORY, based on ol, IL. CRITIQUE of PURE REASON, translated by F. Max 





Green’s ‘*‘Short History of the English People.” By C. W.A. TAIT, 
M.A., Assistant Master, Clifton College. Crown 8vo. 35. 6d. 
GENE RAL SKETCH OF EUROPEAN HIS- 
TORY, By EDWARD A. FREEMAN, D.C.L. New Edition, 
revised and enlarged, with Chronological Table, Maps, and Index. 








For the conve nience of stud ents these volumes are now s s 

Of Prof. Max Miiller’s translation of the “* Critique of Pure Re I 2 

7 s says :—* Through this translation Kant’s work has for the fi dent time 
international—the common property of the whole world.’ 


AGRICULTURE. 





> 38 6d, 
. T . > r roTe 
HISTORY OF ENGLAND. By Epitx Tuomp- | AGRICULTURAL CHEMICAL ANALYSIS, A 
SON. New Edition, revised and e ged, h Mz 6d. Handbook * By PERCY FAR: ADAY FRANKLAND, inoroni 
nlarged, with Maps. 18mo. 2s. 6 B Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra 


A HISTORY OF ENGLAND FOR BEGINNERS. 


tor of Prz actice al and Agricultural Chemistry in the Normal Sche oa of 
and Royal School of Mines, South Kensington Museum. 


By a at mee ero Autkor of ‘* A Short History of Natural Science nie die A i Che y 
apeae 1 Maps ybe Svo. 35. Founded upon Leitfaden tir die Agric 2 ure mische Analyse, von 

OU R N ATION AL INS’ TI’ ) UTIONS A SI OCKER. Crown 8vo. 7s. 6d. 
f hort Dr. F. KRO = , ; 
Sketch for Schools, 3y ANNA BUCKLAND. ” With Glossary. ELEMENT ARY LES SONS IN T THE SCIENCE 
Tomo. 15. OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 


THE VICTORIAN 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” 
ameos frm English Histor vs ” * A History of France,” &c. Witha 

new Portrait of the | Queen. Crcwn 8vo, paper, 1s. 3 cloth, rs. 6d. 


HALF - CENTURY. By | 


Feap. 8vo. 35. 6d. ee a : me 
FIELD AND GARDEN CROPS, DISEASES OF. 

Chiefly such as are caused by Fungi. Py WORTHINGTON G 
SMIILH, F.L.S. Feap.8vo. 45. 6d. 
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R. & J. BECK’S BROWNING’S PLATYSCOPIC LENS. 


NEW MICROSCOPE, 
“THE STAR.” 





PRICES. £ a &. 
Stand, with 1-in. Object: ve =3 
glass and t Eye-piece - 22 0 Engraved Real Size. 
Stand, with 1-in. and }-in. A NEW ACHROMATIC COMBINATION, 


0 COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
Stand. witht E ‘ ° PORTABILITY OF A POCKET LENS. 
Stand, with 1 Eye-piece, }-in. ‘If you carry a small Platyscopic Pocket Lens (which every observer of 


Object-giasses... «.. ... 8 § 











and 4-in. Object-glasses, Nature ought to do).”—GranT ALLEN in Knowledge. 
Fine Adjustment, Iris Dia- The Platyscopic Lens is invaluable to botanists, meg yg or — 
. . mologists, as it focuses about three times as far from the object as the 
phragm, Double Mirror, in Coddington Lenses. This allows opaque objectsto be examined easily. 
a er ae oe 0 The Platyscopic Lens is made of four degrees of power, magnifying 
. =) Be = lates respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 
a Full Descriptive Pamphlet sent on field. is the best adapted for general use. : : 
Sizes $ : Application to The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
- SS f Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
R. & a. BECK, 68 Cornhill London E.G. Sying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
GOLD MEDAL, ’ Illustrated description sent free. 
International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON, W.-C. 
Now Ready, Vol. VIII., Part II. NEGRETTI & ZAMBRA’S 


THE JOURNAL OF PHYSIOLOGY. | P02TABLE SET OF METEOROLOGICAL INSTRUMENTS. 


Edited, with the Co-operation in England of Prof. WV. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S.; 
of Oxford ; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C- 
WOOD, of Philadelphia, ft, 


By MICHAEL FOSTER, M.D., F.R.S. | p= = 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


tL S- 2A 
weoke ; MERA 
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THE RADIO-MICROMETER, 


od measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 











Marc The set contaiss Maximum and Minimum Registering Thermometers, 
= h 24, 1887. Wet and Drv Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 
This Instrument i se ‘ “shee aa - pap ragh jong ’ mete 

1 nt is more sensitive than any arrangement of Thermopile | Sprir S Jar and Terrestrial Radiation Thermometers, Rain Gauge and 








and Galvan meter, and is very rapid and dead beat in its action, Graduated Measure. Clhnometer and Compass, and boiling-point apparatus. 
Manufactured and Sold by ‘The whole arranged in a strong case. £18 18s. These sets can be varied, 
E ( : : 


r of Instruments reduced or others added, to meet the requirements 
THE CAMBRIDGE SCIENTIFIS INSTRUMENT COMPANY, | oP" be Cp eegt @ ZAMBRA 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. Scientieic INSTRUMENT MAKErs 70 THE QuFEN, 


The Company are appointed kovee . _ , HOLBORN VIA! E.¢ 
of which is kept in oe ed Agents for the Microscopes of Zeiss, a supply alee + LS Be 
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BRITISH MUSEUM. 


The Reading Room and Newspaper Room will be CLOSED from 
SATURDAY, OCTOBER 1, to WEDNESDAY, OCTOBER 5, both days 
inclusive. 


EDWARD A, BOND, Principal Librarian. 


British Museum, September 20, 188 


THE MASON COLLEGE, 
BIRMINGHAM. 


TANGYE TECHNICAL SCHOLARSHIP IN CHEMISTRY. 

An EXAMINATION in THEORETICAL and PRACTICAL 
CHE MISTRY for the above Scholarship, which is of the value of £ 
tenable for one year, will be held in the College on FRIDAY and SATU R: 
DAY, SEPTE MB ER 30 and OCTOBER 1. 

Further particulars may be obtained on application to 


GEO. H. MORLEY, Secretary. 


ROYAL UNIVERSITY OF IRELAND. 
ELECTION OF A CURATOR. 
1e Senate will, at its Meeting to be held towards the end of OCTOBER, 
er the Appointment of a CURATOR to take + are of all the Univ r 
sity Collections, Museum, Laboratories, &c., and who shall also be con 
tent to act as an Examiner in some one of the Experimental or Na tural 
Scienc Applica tions mu st be addressed to the SECKETARIES, Royal 
Universit ty of Ireland, Dublin, on or before OCTOBER 1. Information as 
to duties, salary, &c., can be obt tained on application to 
J. C. MEREDITH, } S 
D. B, DU NNE, 


WANTED.—An ASSISTANT in ‘the ‘Phy- 


sical =e artment at the City and Guilds of London Central Institut on, 
Exhibition Road, London. Salary, £100 per annum, One la 
scientific and working knowledge of optical instruments preferred.— 
Apply by letter to Prof. AyrTON. 


THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and. Mathen 
and of Teachers of Modern Languages, 1 
, 




















ecretari 
























s (including those of ladies), on tl 1e shortest 1 
il Examinatic Papers (U nseen or in Prescribed Subjects) « 
legrees of difficulty, suited to all ages and classes of pupils. 
All in juiries and instructions should be addressed to t he SECRETARY, 
EXAMINATION SYNDICATE, 
t GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 
UNIVERSITY COLLEGE, LONDON. 
The Session of the faculties of Arts and Laws and of Science (including 
the Indian Sch oped y » Departments of Applied Science ane Sen ry 
and of the Fine Arts ) beg zins on October 4. Introductory Le : p.m. 


by the Rev. Prof. A. J. CHURCH, M.A. 
“he Session of the Faculty of Medicine commences on October 3. Intro- 
ductory Lecture at 4 p.m. by Pr. H. RADCLIFFE CROCKE a F.R.C.P, 
Instruction is provid ed for W« men in Arts, a aws, and Scie 
tions relating to Exhibit'ons, &c. (val ue £2000), 
College, Gower Street, W.c, 





Pre spectuses and r 
may be obtained from 





he 
e Examinations for Andre Ge Whiasense Prizes (Langit Ss: le 
and for Medical and (Gilchrist) Engineering Entrance Exhibitions begin 
September 29. 
“he Sck reopt ae Sagennber 9 





The College is close to the Gower Street Station. 


J. M. HORSBURGH, M.A., retary 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1837-88 will commence on OCTOBER 1, 
when an ere tory Address will be delivered by R. W. REID, Esq., 
F.R.C.S 3 p-m 

TWO EN FRANCE SCIENCE SCHOLARSHIPS of 1 25 gi in is and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on October 3, 4, an 
subjects will be Chemistry and Physics, with either Botany or Zoo 
the option of C: andidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 














UNIVERSITY of LONDON. 
All Hospital Appointments are open to Stud ents withoutextra charge. 


Schol: wae and Mo 


ey Prizes of considerable value are awarded at the 
is, as alsoseveral Medals. 
be - pa’ aid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Several medical practitioners and private families residing in the neigh- 
buurhood receive Students for residence and supervision, and a register of 

approved lodgings is kept in the Secretary’s office. 

Prospecttses and al! particulars may beobtainedfrom the Medical Secre- 
tary, Mr. Ggorce RENDLE. 

W. M. ORD, Dean. 


R. W. REID, Vice-Dean. 








LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN anni BIRMINGHAM, 


Ww vho last week sent to his Subscriters Sida crystallina, with sket 
escription of the clasping organs on the back of the head. He 
out Alcyonella fungosa, Cristatella mucedo, Plumatella repens, Fredericel|a 
sults ana, Der » obtusa, Melicerta ringens, Limnias ceratophylli, L 1 todora 
hyalina, Volvox globator ; also Hydra, Ameeba, Vorticella, Crayfish, and 
other 7 ecimens for (Huxley and Martin’s) Biological Laboratory work. 
Wee 10uncements will be made in this place of Organisms T. 


4 
is supp! = Fog 


Specimen Tube, One Shilling, post free. 


Tubes in Course of Six Months for Subscription of £x 1s 
or Twelve Tubes for 10s. 6d. 


Portfolio of Sita Eleven Parts, 1s. each. 

















Twenty-six 





'OSTEOLOGICAL SPECIMENS AND 


PREPARATIONS FOR STUDY AND DEMON 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 


FH. BUTLER, A.RS.M., &e., 
148 BROMPTON ROAD, LONDON, ew. 


STUDENTS’ COLLECTIONS of Minerals, Rocks, Fossils, and Rec 
s, 6O Specimens in Case with two fitted trays, 12s. Gd.; Blowpi; 


sues on application. 
















es; Glass-topped Boxes ; Labels. Catal 
Arrangements are now in progress fur the supply of BoTANicat 


FOR LECTURE PURPOSES. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. RGCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. 
New Lists of Rare Minerals, Rock Specimens, Geological Apparat 
Col lecti ns, Hammers, and Microscopic Secticns of Rocks. 
And may be had post free on application at the Repository and Museum, 


_ 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





CoLuLec- 





SPECIAL 


= so 








UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Textile Fibres | 
V* 12 Dissections of Blowfly | 
X* 12 Diatomacez 
Y* 12 Parasites 
EDW ARD WARD, 249 Oxford Street, Manchester. 


Post free, 
2s. 1d. each Packet. 
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ROYAL COLLEGE OF SCIENCE 
FOR IRELAND, 


STEPHEN’S GREEN, DUBLIN. 
SESSION 1887-88. 


This College supplies a complete Course of Instruction in Science as 
applied to the Ind ustrial Aris, especially th 4 panos may be cl issed broadly 
under the heads of CHEMICAL MANU CTURES, MINING, ona 
ENGINEERING. 
A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course, the required conditions being complied with. 
There are Four Royal Scholarshi ps, tenal ble fur two years, each of the 
value of £50 yearly, with free education, in:luding Laboratory Instruction. 
Tw > become vacant each year. They are competed for by Associate Students 
at the end of the First Year’s Course. 
Tt ie Fees are £2 for each Course, or £10 for all the Courses of each year, 
with the exception of Laboratory Practice < and Drawing School 
Che nistry (Tt 1 oretical and Practi cal), Metallurgy, &c.—Pr fessor Hart ey, 
F. »» £.CS., > 

Mat nanatiios, Scdhuiion, and Mechan'sn—Professor Hennessy, F.R.S, 
M.RI.A, Dean of Faculty for Sessi 

Descriptive Geometry, prea, Engineering, and Surveying—Professor 
Picot, C. E., M.R.I 

Experimental Physics ( Theoretical ani 
F.R.S.E., M.R.LA. 

Mining and Mineralogy—Pr -fess>r ( a, a itty, C.E. 

Botany y—Pr fessor M*Nas, M.D., 

Zoology—Professor Happon, M.A.. UE. Z.S.. M.R.LA. 

Geol »gy and Palzontology —Prof. Hv Ltt, F.RS, M.R.IA. 

Pala ontological Demons trations—Mr. Barty, F.L.S., F.G.S., M.R.LA. 

The Chemical and Physica! Laboratories and Drawing School are open 
= for Practical Instruction. 

Fee for Chemical Laboratory, £2 for One Month, £5 for Three Months, 
£9 for Six Months, or £12 for ‘Session. Fee for Physical Laboratery, £1 per 
Month of one hour per day, or £6 for the Session. For six hours per day, 
£3 per Month 

Fee for Zoological and Botanica! Laboratories, 
School, £3 for Session, or £2 for One Term. 

The SESSION commences on MON DAY, October 3. 

Pri aoe pag may be obtained on application at the College; or by letter 
addressed ‘The Secretary, Royal College of Science, Stephen’s Green, 


Dubhn.’ , 
Pr fessor J. P. 0" RE ILLY, Secretary. _ 





Practica!) —Professor BARRETT, 


» MR,I.A. 


42each. Fee for Drawing 














INSTITUTE, 
CENTRAL INSTITUTION, EXHIBITION ROAD. 
The PP poe, S_ of INSTRUC TION at the Cer ntral Ins titution are 














for <§ Civil, or E lectri ical En ginee or for any i ‘anc aa of 
Mar d especially of Chemical industry. 
eve ads Prof. Unwin, F. R.S 
id Mathemati ics Prof. Aa ‘ ‘S$ 
eos wee oes ° Prof. AYRTON R.S. 
2 oe ; ous Prof. A “Gc, F.R.S. 
The Cloth worker $s > Scholarship of £60 a year with fi cation, and 
ever. alo othe r Scholarships, will be awarded on the resu! > Entrance 


ation. to commence on TUESDAY, Septe mber 27. 
-SSION commences on TUESDAY, Octol ber 4 
amme of instruction and furthe r partic lars 
Puitip MaGnvus, at the Office 
London, S.W. 






ly to the Organ- 
s of the Institution, 








UNIVERSITY COLLEGE OF SOUTH 
Peers AND MONMOUTHSHIRE. 










yy. ee es HALL, Hall of Residence for Lady Students < ending the 
\ S . Sessional Fee, £35; Sessional Tuition ea at Unive 
nce emcee Examination, September 1337, Eight Scholar- 





, three of £4>, and three of £30, tenable for three years) 
nty-five E ‘hibit ons of £10 will be offered for Open Competition, 
and one of 4&to tenable only at Bheedete Hall. 
Por particulars, apply to the Honorary Parncrpar, Aberdare Hall, 
ardiff 


Si. BARTHOLOMEW’ Ss HOSPITAL — 
AND COLLEGE. 
The WINTER SESSION will begin on MONDAY, October 3, 1887 
Stude nts can res side in the College within the Hospital walls, subject to > the 
ate Regulations. The Hospital comprises a service of 75° beds (in- 
i 5 for Convalescents at Swanle y).—For further fag iculars, apply 


Cc ng 
24 rsonally- or by letter to the Warden of the College, St. Bartholomew’s 
Ho ~~ ital, E.C , 


A Hand- -bock forwarded on applicat ion. 


ST. GEORGE’S HOSPITAL _ 
MEDICAL SCHOOL, 


HYDE PARK CORNER, S.W. 
Bay a WINTER SESSION will commence on MO YN DAY, October 3, with 
rue _ uctory Address by Mr. vn NT, at 4 p.m. A Pros pectus “of the 
School and further information > be tained by personal application 
yetween 1 and 3 p.m. 3; or by le ster 2 ad nade essed to the Dean at the Hospital. 
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Just Published, Price 3s.; Free by Post, 3s. 4}d. 
The OWENS COLLEGE CALENDAR 
FOR THE SESSION 1887-88. 
London: MACMILLAN & CO.; Manchester: J. E. CORNISH. 








Price oi . foo met ahd. 


PRACTICAL ENTOMOLOGY. Papers 
for Amateurs, with working diagrams. See Wednesday's issue of THE 
BAZAAR, which also contains many other interesting articles, and 
hundreds of announcements of all kinds of Property “for Exchange, 
W oo or for Sale by Private Persons. Price 2d. at all newsagents 
- heckes alls. Specimen copy for two stamps.—Office, 170 Strand 

ondon. 


“EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a ‘Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. 0 injurious cramming encouraged The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For std and particulars, apply to the Princ1PaL. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentleme on, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of “Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistr ry, 
&c. Pupils are pouce for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Pr rospectus and all particulars on application to the PRINCIPAL. 














THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
censing, Lega ul, and Parliamentary Matters. 
R&vVIEW OF THE MALT AND Hop TrADES; AND WINE AND Spirit TRADE 
REcorD. 
The Organ of the 





Country Brewers. 








**The Brewers’ Guardian ”’ is published on the evening of every alternate 
sdi uy, and is the only journal officially connected with brewing interests. 
ibscription, 16s. 6d. per annum post free, dating from any quarter-day 

Single copies 1s. each. Registered for transmission abroad. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Dovetas, W. W. Fow.er, M.A 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Starnron, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects cf 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June numberin each year. 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

address. 


The volumes com 





THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartinc, F.L.S,, F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Origina) Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological] 
journals of important and interesting articles invarious branches of soology. 
There are occasional woodcuts. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


IS A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE 


HARVEY 8S PEAK, 


[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminatec 
and flat field. 


PEREEN, Son, AND RAYMENT 
(LEJEUNE AND PERKEW), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
1or HATTON GARDEN, LON YDON, E.C. 


CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 





























= z p> No Danger! No Gas! No Steam ! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
Seer —#, tion! No skilled labour! ‘Willburn any kind of fuel! Costs less to work than any other kind of engine. 
beard Bailey's Hot-air Pump, —_ te, ready for work, to supply any quantity of Water up to 4000 Gallons 
Pate == daily, £32. Pamphlets and Particulars free. 
We Satta | 
ps . * ea W. H. BAILEY & CO., Hypravutic Encineers, &c. AtBion Works, SALFORD, MANCHESTER. Senet 
‘lumping Sa atera upplying a 
e Colwyn Bay Hotel. . : —s Mansion. a 
—_—————~ —— NOW READY, with Illustrations, Crown 8vo, 1s. 6d. 


> Sa OUTLINES OF PHYSIOGRAPHY. 


Mathematical Instrument Manufacturer to H.M. Government,Council of ——_— 


nnd teten ak ees tee | TE MOVEMENTS OF THE EARTH. 


of Every Description, } 
Of the Highest Quality and Finish, at the most Moderate Prices. | a 7 
liiustrated Price List Post Free. J. NORMAN LOCKY ER, F.R.S 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | Correspondant of the Institute of France, Foreign Member of the Acad 
Excellence. of Construction of Mathematical Instruments, and the only | of the Lyncei of Rome, &c., &c.; Professo r of Astronomical Physic 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- | Nermal School of Science, and Examiner in Physiography for the 
matical Work. Silver Medal, Architects’ Exhibition, 1886. and Art Department. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. | London: MACMILLAN & CO., and New York. 
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SUBSCRIPTIONS TO “NATURE.” | WANTED SOPWORTH MODELS. 





s 

a sche % ae a4 5 oe 02g TRANSYLVANIAN, HUNGARIAN, AUSTRIAN, 

Half-yearly . 2. 2 6 ee ee ee ee 14 6 AND OTHER EUROPEAN MINERALS. 
Quarterly a . ase a: aed ae Prof. A, E. FOOTE having just returned froma very extended trip 
; . through Europe, in which he visited Nagvag, Schemnitz, Kremnitz, and 
To the United States, the Continent, &ec. :— | many other mining localities, offers Crystallized Gold, Crystallized Nagya- 
d. gite, Sylvanite, Barite, Stibnite, Amethyst, Russian Polished Rhodonite, 
Vearl je he, hist. bck dy Soe a Sa | Herrengrundite, Rhcdochrosite in Crystals, Polished Concentric Layers, and 
Sey 66 6 + 6 e 6 | the lovely ‘‘ Himbeerspath,”’ Cronstedtite, Native ‘Tellurium, Cerussite, 
Half-yearly SE RSF a Bs OO 4H) We 5 | Tetrahedrite, Bournonite, Natrolite, Axinite, Schneebergite, Platina Crystals, 
oe ee ee ee Emerald, Realgar, Alexandrite, Green Calamine, Adamine, Anatase, 


Quarterly... ...- 
To India, China, and Japan :— 


Turnerite, Pucherite, Baverno Orthoclase, and over too other species, 
numbering several thousand specimens. These will all be for sale at the 


32 6 | AMERICAN EXHIBITION. 


Half-yearly . 16 

Quarterly . ae ee ee ee eo 
CHARGES FOR ADVERTISEMENTS. 

Three Linesin Column 2s. 6¢. 9d. per Line after. 
Sd 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column, . . . . .1 15 
Half a Page, ora Colunn . 5 
Whole Page . 


Yearly 
where also are the Malach'tes banded with Azurites that have so often been 
referred to in the London daily papers, 
Wultenites, and other things before men- 
tioned in the advertisements. 
ALASKA GARNETS, very fine lot. 


NEW ARRIVALS 
of the bright red, beautifully terminated 
Vanadinites from Arizona. We have just 
received a few of these that we can sell at 
1s, upward, the lowest price they have ever 
been sold at. Also some very choice yellow 
Wulfenite from New Mexico. Also another 
+ ; } 


| 





cocoons 


5 
6 


Aw 











Money Orders payableto MACMILLAN & CO. wot Roce Poe rege: Bey cons wha Mile 
> ; Fluors, green, blue v, &c., and double terminated 


OFFICE: 29 BeprorD STREET, STRAND, W.C. wap a aga its 
Biary of Societies. BACTERIOLOGICAL AND HISTOLOGICAL 
LONDON. | APPARATUS, 


TUESDAY, SEPTEMBER 27. 


Parkes Museum, at §.—General Histcry, Principles, and Methods of STAINS, REACENTS, AND MATERIALS, 


Hygiene: Dr. H. E. Armstrong. 
FRIDAY, SErTEMBER 30 AS USED IN DR. KOCH’S LABORATORY. 
» &c. Descriptive Illustrated Catalogue on application to the Manufacturers 


F. E. BECKER & CO., 








Parkes Museum, at 8.—Ventilation, Measurement of Cubic Space 


NATURALISTS’ 


GLASS CAPPED BO XES Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
ma ° Schuchardt, of Gérlitz, 
Museums and Private Collectors supplied with Round and Rectangular : 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 34 MAIDEN LANE, COVENT GARDEN, 
always in Stock. A cheap Glazed Box, 14 inches by 1o inches, for One LONDON, W.C. 
Shilling. Samples Post Free, Two Shillings. omiplete Lilustrated Catalogue of Chemical Apparatus, post 


THOMAS D. RUSSELL, poi wants 
PRIZE MEDALLIST, HEALTH EXHIBITION, RIC HAR D AN DERSO N & CO., 


_ 78 NEWGATE STREET, LON DON, E.C. es Successors to SANDERSON & CO. (Established 1852). 
7 ee Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
| Manufacturers and Erectors of every description of 












a in ELECTRICS BELLS, 
i SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield 


LEADENHALL HOUSE, 101 LEADLNHALL STREET, 
LO 

















Telegrams—“* TONNERRE LONDON.” 


HOUTEN’S | 
pure soluble COCO A SE GRIF ; ' 4 a N. 
is THE BEST CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


snd really THE CHEAPEST in tho end. || 4 GATALOGUE OF CHEMICAL APPARATUS ; 


ait ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
8vo, 48 .» Illustrated with 1600 Woodcuts. 
_ The BRITISH MEDICAL JOURNAL says:—*Van Houren’s Cocoa’ Demy 6vo, 480 pp - ate E — y , 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and Most Complete and Cheapest List of Apparatus. 
oh" Oe Ee. JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 











LONDON, W.C. 
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Now Ready, * Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 


Medium 8vo, Price 21s. 


A SERS - BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F. R.S., Fellow of the Royal College of Physicians ; Assistant Physician 
and Lecturer on Materia Medica at St. Barth: slomew’ S Hospital ; Examiner in Materia Medica in the University of Lon don, 
in the Victoria University, and in the Royal College ‘of Phys sicians, London; Late Examiner in the University of 
Edinburgh. 

ADAFTED TO THE UNITED STATES PHARMACOPCEIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 


‘*Tt is simply a mine of wealth bot! 1 for students and practitioners. It is thorou ghly practical and thoroughly reliable . . , 





1S 
un loubtedly the best treatise on the subject in the English language.” —Sritish Medical Journal. 
‘A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere co! npilation . it 
is essentially a new departure breaking away fron well- worn tracks into a new and almost unknowa region.” —Afedical Times and 
Gazelle. 


BY THE SAME AUTHOR. 

DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This Work contains, in addition to the Lettsomian Lectures, a number of other Papers by the Auther on similar subjects. 
Syo, 10s. 6d. 

‘ Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical of pinion in regard to many of the subjects with which they are concerned.” —Zadinburgh Medical Journal. 

“ We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common sense.” —London Medical Record, 


MACMILLAN & CO., LONDON. 





NORTH BRITISH AGRICULTURIST, UNIVERSITY COLLEGE, =, BRISTOL. 
the chief Agricultural Journal in Scotland, circulates extensively among ae 
Lentuneeh, Farmers, Resident Agents, and othersinterestedin the f Pe SE SSION 1887-88 will begin on OCTOBE Rs. “a he C olleg re supplies 
managementof land throughout the United Kingdom. oe thee ah! —, Sex, above ear ae a 5 e. C 

The AGRICULTURISTis published every Wednesday afternoonin time LI r TERY er URE. udies in : RY 


; - } The CHEMICAL, PHYSICAL, ENGINEERING, 
for the Evening Mails, and contains Reports of all the principal British and | GEOLOGICAL. wat ti SIOLOGICAL LABORATORIES are ogee Dal y 


Icish Markets of the week. The Engineering Department includes Civil, Mechanical, E lectric, 2 
Thespecial attentionof Land Agentsisdirectedtothe AGRICULTURIST | Engineering and Surveying ; and special arrangements for pr 

as one ofthe best existing papers for Advertising Farmsto be Let and Estates | have been m sola with various Engineers in and ‘near Bristol. 

for Sale. with regard to the lodging of Students may be obtained on 
Advertisers addressing themselves to Farmers will find the AGRICUL- : | SCHOL ARSHIPS are tenable at the College. Cal 






















TURIST a first-class medium for reaching that Class. i nformation, price rs. (by Post rs. 3¢.). For Prospectuses an 
Price 34. By post 34d. Annual Subscription, payable in advance, 145. infor ation, apply to the REG! SISTRAR. 
Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.c. Money Orders payable to C. and R. ANDERSON. TO _STUDEN TS. o— SUPE! RIOR HOM ay 
etn ed in the House of a Lady. Separate Study and every comfort 
Be t , South Kensington, near School of Science and Mu m 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. ss. inclusive. Reduction for friends and permanency. References t 
DENT’ i\NEW ILLUSTRATED 7 arents.—Mrs. K., 42 Tregunter Road, Redcliffe Gardens. 
CATALOGUE of HIGH-CLASS’) FOR SALE. — Binocular Microscope, by 











WATCHES WATCHES and CLOCKS at BEC K, L mdon}; 3 powe ‘ atus, in mahogany case, co 
. J + ‘ practically new.—Y. 20, W. . Smirn & Son, Blackfriars Str 
REDUCED PRICES, sent post 3 stb “Sen Re 





free on application to E. DENT | - cman sy eters aa 
”? 

and Co., Makers to the Queen, THE ‘*“ HANSA, 
61 STRAND, LONDON, W.C., ig — pose since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays s, Criti 
or 4 ROYAL EXCHANGE. Reviews, Reports, hovenioumnin. Strict eye kept upon the develoy ent 
of Maritime Affairs in every respect. Every second Sunday one Number i 
Q EST B LAG K | N K K N OW N. 4to at least ; frequent supplements and drawings. Subscription at any time 
preceding numbers of the year furnished subsequently. Price ras. for twel ve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
DRAPER’S INK (DICHROIC). abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 


isa e = . Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN. M.R. 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. ; Hamburg, Alexander Street, 8. 











Writing becomes a pleasure when this Inkis used. It has been adopted by : i 
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Can be obtained in London, through Messrs. BArctay & Sons Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin, 


| 





~FRY’S 


Pure Concentrated 


COCOA 











AN 





Ask your Grocer 
for a Sample 
and Copy of 
Testimonials. 

















nt 


id 





% & s 


Pp 





Sef. 22, 1887 | 


MESSRS. MACMILLAN & 





NATURE 


clxvil 


CO.S SCIENTIFIC WORKS. 








BIOLOGY. 
A TEXT-BOOK OF PHYSIOLOGY. By MicuaeL 


FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 215, 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Pref. MICHAEL FOSTER, M.D., Sec, R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 

PRIMER OF PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo, 
2 [Science Primers. 

PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S._ New Edition. With 
numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d.) 

New Work for the Summer Session, on 

ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 

ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 


of Human and Comparative Anatomy in the University of Frieburg-in- 

jaden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted without alteration from the First Edition. In 2 vols. Evo. 
Vol. I. 18s. Vol. II. 21s. 








ELEMENTS OF EMBRYOLOGY. By Prof. MicHact | 


FOSTER, M.A., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Second Edition, revised and enlarged. Edited by Apam SEpGwick, 
M.A., and WALTER Heare. W:th Illustrations. Crown 8vo. 1zos. 6d. 
ELEMENTS OF COMPARATIVE ANATOMY. 
By Profes or CARL GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN. 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 


ANATOMY, LESSONS IN ELEMENTARY. By 
ST. GEORGE MIVART, F.R.S. With numerous Illustrations. 
Feap. 8vo. 6s. 6d. 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations. Vol. 
I. 18s. [Vod. Ll. in the press. 

A COURSE OF PRACTICAL INSTRUCTION 
IN EL! MENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Royal College of Surgeons of England. With 
numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphology 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6. 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Royal School of Mines. With a Preface 
by THomas Henry Huxtey, F.R.S. Royal 4to. 145. 

T , 7 r r r 

A COU RSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 

THE FERTILISATION OF FLOWERS. By Pro- 
fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. THOMPSON, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 

added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Professor ASA GRAY, LL.D. 8vo. 1os. 6d. 
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PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF._ By F. O. BOWER, D.Sc., F.L.S., Professcr of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Felkcw and Lecturer, Christ’s College, Cam- 
bridge. With a Preface by W. T. Tu1se-ton Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown vo. 

Part L—PHANEROGAM—PTERIDOPHYTA. 6s. 
Part 1IL.—BRYOPHYTA—THALLOPHYTA. 4s. 6c. 


LESSONS IN ELEMENTARY. BOTANY. By 
esr Serge egg eg New Edition. With numerous IlIlustra- 
tions. Feap.8vo. 45. 6d. 


PRIMER OF BOTANY. By Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S.,D.C.L. With numerous III 


‘ LL, ustrations. 
New Edition. 18mo. 1s, 


[Science Primers. 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.1,C.B., M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. 1os. 6d. 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Illustrations. Extra feap. 8vo. 6s. 6d. 


A DICTIONARY OF ECONOMIC PLANTS. 
Their History, Products, and Uses) By JOHN SMITH, A.L.S., &c. 


8vo. 145. 


DOMESTIC BOTANY: An Exposition of th2 
Structure and Classificatiin of Plants, and their Uses for Food, 
Clothing, Medicine, and Manufacturing Purposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New Issue. Crown &vo. 12s. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. 1os. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butierflies. Crown 8vo. 1s, 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 


numerous Lilustrations. Crown 8vo. 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician ar 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examine: 
in Materia Medica in the University of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London ; late Exami 
in the University of Edinburgh. Adapted tothe United States P 
copeeia, by FRANCIS H. WILLIAMS, M.D., Boston, Mass. 
Edition. Adapted to the New British Pharmacopceia, 1885. Medium 
8vo. 215. 


TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition Enlarged. 8vo. 10s. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tiibin- 
cen. Translated and Edited for English Students by DONALD MAC- 
ALISTER, M.A., M.D., B.Sc., F.R.C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With numerous 

ions. Medium 8vo. 7 a 
Pat GENERAL PATHOLOGICAL ANATOMY. Second Edition. 





; 








2 6d. > ms 
patif” spECIAL PATHOLOGICAL ANATOMY. Sections I.— 
VIII. Second Edition. 12s. 6d. Sections IX.—XII. 12s. 6¢. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital, London. With r2z 
Illustrations. Third Edition, Revised. Crown vo. 65. 
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W. WATSON & SONS, 313 HIGH. HOLBORN, LONDON, W.c 


AWARDED GOLD MEDAL, LIVERPOOL, 1886. 


NEW HISTOLOGICAL MICROSCOPE. | INTERESTING MICROSCOPIC beamneie? 


In order to meet the demand for a thoroughly first-rate Iastrument at a 


l.w price, W. and S. have introduced this instrument. It is mounted on a Mole Cricket, very fine 2 
very firm brass foot, has sliding body for coarse adjustment, draw-tube, Section of Coffee Berry : 
plane and concave mirrors, tube fitting of universal size for under-stage Cuticle of Tea Tree—Test’ for ‘Kaulteration r 
apparatus, set of diaphragms, and is fitted with W. & SONS’ improved Stings on Leaf of Nettle 
form of fine adjustment, hitherto only supplied to their most costly instru- | W hole Cysticercus from Rabbit, with Head and Ho klets » ve ery fine 3 
ments ; this is perfectly free from all lateral motion, even when working with | Fine Slides of Eozoon canadense oo 3 6 
the highest powers, and permits o of the greatest possible delicacy of adjust- Diatomacez fron Oamaru, N.Z ese ae 
ment. The entire instrument is finished in the very best manner, and is | Section of Leaf of Eucalyptus globulus, through ‘Stomata ove ~ ean 
altogether superior both in optical and mechanical parts to anything previously | Milk Vessels is: Root of Scorzonera o- 26 
designed for STUDENTS’ USE. Scales and Hairs of Insects and But terflies u arranged : as a Sprig 
With One Eye-piece, } and 1 uae first-class English Objectives in | Flowers ove ove eee oe eee co Sb Ge » os 
Mahogany Cabinet, price £4 15 } Do. do. as Bouquets and Vases 
The instrument can be had fitted with W. & SONS?’ improved rackwork | of Flowers... 5%-, 218., and 30 9 
coarse adjustment instead of the sliding body, at an extra cost of £1. *," These are > very suitat ble for E ‘chibiti ons, Soiré: +s, &e, ’ 
Illustrated Catalogue of Microscopes and Apparatus | Classified List of 40,000 First-Class Objects, sent Post Free 
sent Post Free on application. on application. 
N ’ y 
W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C¢. 
OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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Mawson’s Engineers’ Sets, 
Improved Cameras From £9 10s. 


and other Apparatus 


ccc PHOTOGRAPHY 


Mawson’s Dry Plates, well known for their sterling quality 


MOUNTS, CHEMICALS, & EVERY REQUISITE USED BY PROFESSIONAL OR AMATEUR. 
WEA WSON GB SwWanis, 


Manufacturers, Contractors to the Government, &c., 
MOSLEY STREET, NEWCASTLE-ON-TYNE. 
33 SOHO SQUARE, LONDON. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 
ELECTRICAL TECHNOLOGY ° - Prof. AYRTON, F.RS. 
Mondays and Thursdays, toto 11. Exercises, 11 to 12. 
Fee for the Session, £5. 
PRACTICAL PHYSICS ; ‘ ; Prof. AYRTON, F.R.S. 
Tuesdays, 12to 1. Fee for the Session, £3. 
per RL lati } Prof. ARMSTRONG, F.R.S. 


Mondays, at 4 p.m., commencing October 10. Fee, £1. 





CRYSTALLOGRAPHY : . ‘ H. A. MIERS, M.A. 
Thursdays, at 4, commencing October 6. Fee, £5. 

CHEMISTRY OF DYES ; ‘ . W. P. WYNNE, B.Sc. 
Wednesdays, at 4, commencing April 25. Fee, £1. 

ENGINEERING (Lectures) . ; . Prof. UNWIN, F.R.S. 


Tuesdays and Fridays, 10 to r2. Fee, £4. 
Tuesdays and Wednesdays, to to rr (Advanced). Fee, £4. 
MECHANICS AND MATHEMATICS ._ Prof. HENRICI, F.R.S, 
Mondays and Thursdays, 9.30 to 11.30. Fee, £4. 


Tuesdays and Fridays, rr to 12 . 
Wednesdays, 10 to 11.30 } (Advanced). Fee, £6. 


For Programme of Instruction and full particulars of the above and other 
Courses, address, Exu1n1T10N Roap, Lonpon, S.W. 


PHILIP MAGNUS, Organizing Director. 
NEW LANTERN MICROSCOPE 
OXYHYDROGEN OR Ecectric Licut 

(Wright and Newton's Patent.) 


SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 











With Lime-light this Instrument showsa Flea 15 feet long as sharply as a 
MagicLantern Slide ; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
“ye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


>. application. 
NEWTON & CO., 
OpticiANs TO THE QUEEN AND THE GOVERNMENT 
MaKERs OF EveRY DescRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
For Cotiecgs, Institutions, &c. SPECIAL OPTICAL APPARATUS FOR 
Povariscopy, Spectroscopy, &cC., FOR SCREEN PROJECTION. 
Full lllustrated Catalogues 6 Stamps. 
3 FLEET STREET, LONDON. 











[PRICE 15 CENTS. 











[All Rights are Reserved. 











BROWNING’S PLATYSCOPIC LENS. 





Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—GRanT ALLEN in Know/leage. | : 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 
field, is the best adapted for general use. ¥ : 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.-C. 


NEGRETTI & ZAMBRA’S 
PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 









The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case. £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 
SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
BRANCHES :—45 CORNHILL; 122 REGENT STREET. 
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NORMAL SCHOOL OF SCIENCE AND | LIVING SPECIMENS | FOR THE MICROSCOPE, 


wine acai OF oe GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
UTH KENSINGTON AND JERMYN STREET! THOMAS BOLTON, 83 CaMpEN STREET, BiRMiNcHax, 


} 





Dean, PROF. HUXLEY, F.R.S. 


Who last week sent to his Subscribers Sida crystallina, with tch an 
description of the clasping organs on the back of the head. He also sent 
out Alcyonella fungosa, Cristatella mucedo, Plumatella repens, Fr ri 


MECHANICS and ) 
sultana, Dero obtusa, Melicerta ringens, Limnias ceratophylli, | 


MATHEMATICS. jf 








Prof. GOODEVE, M.A. pt 
hyalina, Volvox globator ; also Hydra, Ameeba, Vorticelia, Crayf sh, 





PHYSICS. .... Prof. A. W. RUCKER, M.: F.RS and 
ASTRONOMY ... Prof. J. NORMAN LOCKY a R. F.RS other Specimens for (Huxley and Martin *s) Biological Laboratory work, 
CHEMISTRY ... Prof. T. E. THORPE, F.R.S. Weekly announcements will be made in this place of Organisms T. 
BIOLOGY ... . (Honorary) Prof. HUXL EY, F.R is supplying. f 
GEOLOGY - Prof J. W. JUDD, F.R.S. s T b 
METALLURGY | Prof. W. C. ROBERTS-AUSTEN, F.R.S. ecimen Tube ne Shillin free 
MINING ( Prof. Sir WARINGTON SMYTH, M.A., P » 0 Shilling, post free. 

vitindl t RES Twenty-six Tubes in Course of Six Months for Subscription of £1 
AGRICULTURE ._ Prof. J. WRIGHTSON, F.C.S. or Twelve Tubes for 10s. 6a. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


Full particulars can be obtained from the Registrar, Normal School of UNMOUNTED MICROSCOPIC 
Science, South Kensingt« 1 Prospectuses : Catalogue Sale Stall of | 
8 - ao pa K : a Prospectuses at the Catalogue Sale Sta f | OBJECTS 


i gaara feele BignA- hep RECENTLY ISSUED. 
PRELIMINARY SCIENTIFIC (M.B.) | Packet P* 24 Textile Fibres 


UNIVERSITY OF LONDON. » V* 12 Dissections of Blowfly | 


NEXT SESSION BEGINS OCTOBER 4. 








Post free, 


ae x * 12 Diatomacez 2s. 1d. each Packet. 
Students who have Matriculated and are intending to enter, or who have ” * 12 Parasites 
iin ady entered, at any one of the London Medical Schools for the purely EDWARD WARD, 249 Oxford Street, Manchester. 


Medical portion of their studi es, Ci an prepare for the Preliminary Sciet tific apical 
Examination at University College, under Prof. RAMSAY, Ph.D., Prof. 


CAREY FOSTER. F-R-S., Prof OLIVER, F.R.S., and Prof. LAN- ec H. BUTLER, A.R.S.M., &C., 


KESTER, LL.D., F.R.S. 
The Curriculum commences in the first week of Octuber. Pro Ray 148 BROMPTON ROAD, LON DON, aah 


Lankester will act as Tutor of the P. relim inary Scientific Students, ens Bt 
ing ar ss-work, : - - m4} 
them in regard to their reading and cla -Just reecived :~BOTANICAL SPECIMENS illustrative of 
Fee for the complete course of study required, including lectures and ; . 
l b Possess ty nt f fructification, large sections of trunks of Acrogens and End - 
) 1 
ne 35 Guncas. Clay. Piccadilly, and from the ¢ 





: : , “a a ee ’ c. MINIFERA from the London 
cao ng apply to the Secretary, University College, London, | peg.” of Chillesford and Easton ‘aes ; MICRO-PHOTOGRAPHS 0 
Gower Street -C sections; Tourmaline Granite, pseudomorphous Schorl Rock, 


Spiriferee from East Cornwall’ and crystallized Apatite, Scapolite, a 
le from Norway. Plants for lecture purposes to order. 


UNIVERSITY COLLEGE, LONDON. | Rit! 


ENGINEERING DEPARTMENT. THE MAS SON COLLEGE, 
The SESSION (for Lectures and Laboratory Work) commence r | BIRMINGHAM. 


TUESDAY, October 4. | 
SEss10Nn 1287-88 
| 


Professor. 


FACULTIES OF ARTS AND SCIENCE. 











The f 
ALEX. B. W. KENNEDY, F.R.S., The next SESSION commences on MONDAY, October 3. 
M.Inst.C. E. | No Student will be admitted under the age of sixteen without | 
E pe mae d a preliminary examination. 
R Tsien Ly and. 2 F. _ VERNON HARCOURT. YLLAB sUSES, containing complete information as to the v. arious C 
ing, with Ci M M. Inst.C.E of j seme tion, Fees, Lecture Days and Hours, Entrance and other Sch 
general lly, =~ 7 - ships, Prizes, &e., may be obtained from CornisH Bros., New Street 
lectrical > rh . 3irming ham, price 3d. ; by post 43d. 
. A. FLEMING, D.Sc., M.A. 6 en ee ee ne 
tical Experiment: “) ase GEO. H. MORLEY, Secretary 
ee wee ‘fT. ROGER SMITH, F.R.LB.A. | 


BEDFORD COLLEGE, LONDON 


ell as of the Classes of Mathemati 
(FOR LADIES), 


{ 
s, Chemistry, &c., with 




















Lae ae eee ne the mv ried we} oe 8 and 9 YORK PLACE, BAKER STREET, W. 
t, -. n car Oo be had par rt 
d ther Scholarships given annually at the Colt Phe Art School will open on OCTOBER 3. 
seMASS Ses The College Lectures will begin on THURSDAY, October 12. 
An Inaugural Lecture will be ziven by the Art Professor _F. SMALI 

UNIVERSITY COLLEGE OF SOUTH FIELD, A.R.W.S., on THURSDAY, October 13, at 4. o p.m. | Su 

WALES AND MONMOUTHSHIRE Che Use of Memory in Art, illustrated with drawings by the late 2 F. Ws 
: | A.R.A. 

ABERDARE HALL, Hall of Residence for Lady Students attending the Ladies and Gentlemen admitted on presentation of their visiting 
University College. Sessional Fee, £35 ; Sessional Tuition Fee at Univer- B. SHADWELL, “Hi .S 
sity College, £10 canine 

At the Entrance Scholarshi pe xamination, September 18 Eight Scholar- | BIRKBECK INSTITUTION 
ships (two of £50, thr se of £40, and three of £30, ter fray for th years) ° 





and Twenty-five Exhit Salons aft £10 will be offered for Open C ympetiti n, BREAM’S BUILDINGS, CHANCERY LANE. 
and one of £10 sonshile only at Aberdare Hall peer 7 — 

Fer particulars, apply to the Honorary Principat, Aberdare Hall, 
Cardiff. 





LONDON UNIVE RSITY (SCIENCE) E XAMINATIONS. 





ROYAL BOTAN << 8SOcreT y’s ( ourses of lectures and practical work in the following subjects « 
first week in OCTOBER :— 


GARDENS, REGENT’S PARK. Animal Biology and Zool zy, Botany and General Biology, ( 


Prize of a Gold Medal and Fifty Guineas for the best Essay on Plants and | Ginorgani he come Physics, Prac — og A and Hist 
Vegetable Products intr ced during the reign of Her Mz ajesty Queen 2 n the last July Examinations 17 Birkbeck students passed 


Victoria. Particulars to be obtained by post. Class and 1 in Hor NOUrS. | . 
Prospectus on application to the SECRETARY. 














ASTRONOMICAL REVELATIONS: In | TO SCIENCE TEACHERS.— —D. B. WIL- 














which the true physical causes of the precession of the equinoctial points, LIAMS has made arrangements with several of the well-known Englis 

the ap > pee ular acceleration of the moon’s mean motion, the decrease and Continental Microscopic and Philosophical Instrument Makers for 

in the obliquity of the ecliptic, the apparent aberration of the — | the supply of Instruments and Apparatus for lecture and | 

the nuta ation « f the earth's axis, are now, for the first time, made known | use. A Preliminary Catalogue will be issued in a few days, giving | 

and explained. To which is added a theory of the physical nature of the | ticulars as to microscopes, microscopical slides, dissecting cases, 

fixed stars. Crown 8vo, half-morocco, 62 pp., 7s. 6d. logical specimens, diagrams, and chemical, physical, and mete 
London: E, DEXTER, 10 Great Russell Street. New York: EDWARD apparatus. Catalogues will be sent free to Science Teachers 01 

DEXTER, 1215 Broadway. tion.—46 Bedford Row, London, W.C. 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1887-88 will COMMENCE on SATURDAY, October 1, 
1887. The New Buildings which were opened by T.R.H. the Prince and 
Princess of Wales, on May 2r, afford more than double the accommodation 
which was provided formerly. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
100 Guineas in three instalments. All Resident and other Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiving-Room Officer. Dressers and Ma- 
ternity Pupils also reside in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intermediate M.B. Examinations of the University 
of London, and for the Primary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are held throughout the year. 
Special entries may be made for Medical and Surgical Practice. 

The London Hospital is now in direct communication by rail and tram 
with all partsofthe Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Railways have Stations within a minute’s 
walk of the Hospital and College. 

For prospectus and particulars apply personally or by letter to 


MUNRO SCOTT, Warden. 


GUY’S HOSPITAL. 


The WINTER SESSION commences on MONDAY, October 3. 

‘The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophthalmic, and other special departments. 

Special Classes are held in the Hospital for Students preparing for the 
Examinations of the University of London and of other Examining Boards. 

ApPOINTMENTS.—The House Surgeons and House Physicians, the Obste- 
tric Residents, Clinical Assistants, and Dressers, are selected from the 
Students according to merit and without payment. There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction. 

ENTRANCE SCHOLARSHIPS.—Open Scholarships of 125 guineas, in Classics, 
Mathematics, and Modern Languages. Open Scholarships of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology. 

Prizes, &c.—Eight Scholarships, varying in va'ue from £10 to £50 each, 
for general proficiency in Medical Study; the Treasurer’s Gold Medal, in 
Medicine; the Treasurer’s Gold Medal, in Surgery ; the Gurney Hoare Prize 
of £25, for Clinical Study; the Beaney Prize of 30 guineas, for Pathology; 
the Sands Cox Scholarship of £15 per annum for three years, for Physiology ; 
the Michael Harris Prize of £10, for Anatomy; Golding Bird Prize of the 
value of £33—subject: Methods and Diagnosis in Disease ; the Mackenzie 

3acon Prize, for Nervous Diseases, of £1 
For Prospectus and further information apply to the Dean, Dr. F. Tayior. 
Guy’s Hospital, london, S.E., August 1887 








ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on MONDAY, October 3, 1887. 

Students can reside in the College within the Hospital walls, subject to the 
Collegiate Regulations. The Hospital comprises a service of 750 beds (in- 
cluding 75 for Convalescents at Swanley).—For further Particulars, apply 
personally or by letter to the Warden of the College, St. Bartholomew's 
Hospital, E.C. 

A Hand-book forwarded on application. 


ST. GEORGE’S HOSPITAL 
MEDICAL SCHOOL, 
HYDE PARK CORNER, S.W. 


The WINTER SESSION will commence on MONDAY, October 3, with 
an Introductory Address by Mr. DENT, at 4 p.m. A Prospectus of the 
School and further information may be obtained by personal application 
between 1 and 3 p.m. ; or by letter addressed to the DEAN at the Hospital. 





TO STUDENTS.—SUPERIOR HOME 
offered in the House of a Lady. Separate Study and every c-mfort. 
Best. part, Sovth Kensington, near School of Science and Museum. 
25S. Inclusive. Reduction for friends and permanency. References to 
parents.—Mrs. K., 42 Tregunter Road, Redcliffe Gardens. 


WANTED.—An ASSISTANT in the Phy- 
sical Department at the City and Guilds of London Central Institution, 
Exh bition Road, London. Salary, £1co per annum. One with a 
scientific and working knowledge of optical instruments preferred.— 
Apply by letter to Prof. AvrTon. 


THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies), on the shortest notice, with 
Jriginal Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of difficulty. suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 














EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PRINCIPAL. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 

















JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 
Jew Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 
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Clarendon Press Standard Botanical Works. 


Just Ready, Royal 8vo, paper covers, with Coloured Plates, 8s. 6d. 


ANNALS OF BOTANY, Vol. I., No. I. Edited by I. 
BAYLEY BALFOUR, M.A, M.D., F.R.S., Professor of Botany, 
Oxford ; S. H. VINES, D.Sc., FR. S., Reader in Botany, Cambridge 
and W. G. FARLOW, M.D., Professor of Cryptogamic Botany, Hz ar- 
vard, Mass., U.S.A... assisted by other Botanists. No. I. contains 
papers by H. MarsHALL Warp and J. Duniop; W. GarpiNeR and 
Toxutaro Ito; AGNes Catvert and L. A. Boop.e; and W. H. 
Grecc ; Notes, Reviews, and Record of Current Literature. 

*.* It is proposed to publish under this title from time to time 

original papers, adequately illu:trated, on subjects pertaining to all 

branches of Botanical Science; also articles on the history of 
botany, reviews and criticisms of botanical works, short notes and 
letters. A record of botanical works published in the English 
language will be a special feature. 

Full prospectus sent post free on application. 


With 241 Woodcuts and an Index, Royal 8vo, half-morocco, 22s. 6d. 


COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHANEROGAMS AND FERNS. By Dr. A. 
DE BARY. Translated and Annotated by F. O. Bower, M.A., F.L.S., 
and D. H. Scort, M.A., Ph.D., F.L.S 

“Deserves the enthusiastic praise of all 


competent botanists.”— 
Atheneum. 
Just Published, with 407 Woodcuts, Royal 8vo, half-morocco, 21s. 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS. A New Edition of Sachs’s ** Text- 
book of Botany,” Book Il. By Dr. K. GOEBEL, Professor in the 
University of Rostock. Translated by H. E. F. Garnsey, M.A., and 
Revised by I. B. Batrour, M.A., F.R.S., Professor of Botany, Oxford. 

“* As a clear, succinct, and sc holarly abstract of all that is known up to 
date as to the morphology of plants from the highest to the lowest it will 
hold its own for several years t» come.” —Academy. 

Just Published, with 455 Woodcuts, Royal 8vo, half-morocco, 31s. 6d. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. 

jy JULIUS VON SACHS. Translated by H. Marsuatt Warp, 

M.A., F.L.S., Fellow of Christ’s College, Cambridge, and Professor of 
Botany, R.LE. College, Cooper's Hill. 

** The book is certainly a remarkable one;. . . 
work.” —Nature. 

*,* These three works are intended by Prof. J. von Sacus to supersede his 
*Text- book of Botany,’’ the second edition of the authorized English 
translation of which was published in 1882, and which it is not proposed to 
reprint. 

“An undertaking which must earn the heartiest thanks of English students 
of botany.”— Nature. 
With 198 Woodcuts, 


it will always be a valuable 


Royal 8vo, half-morocco, 22s. 6d. 


COMPARATIVE MORPHOLOGY AND BIOLOGY OF | 


THE FUNGI, MYCETOZOA, AND BACTERIA, By A. DE 
BARY. Authorized English Translation by H. E. F. Garnsey, M.A. 
Reviesd by I. B. BaLrour, M.A., M.D., F.R.S., Professor of Botany, 
Oxford. 

London: HENRY FROWDE, Clarendon Press Warehouse, 


Amen Corner, E.C. 





NOW READY, with Illustrations, Crown 8vo, 1s. 6d. 


OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 
of the Lyncei of Kome, &c., &c. ; 


and Art Department. 
London: MACMILLAN & CO., and New York. 





Price 2d. ; by post, 24d. 


PRACTICAL ENTOMOLOGY. 


for Amateurs, with working diagrams. See Wednesday’s issue of THE 
BAZAAR, which also contains many other interesting articles, and 
hundreds of announcements of all kinds of Property for Exchange, 
Wanted, or for Sale by Private Persons. Price 2d. at all newsagents 
and bookstalls. Specimen copy for two stamps.—Office, 170 Strand, 
London. 


Professor of Astronomical Physics in the | 
Normal School of Science, and Examiner in Physiography for the Science | 


Papers | 


INTERNATIONAL SCIENTIFIC SERIES. 


NOTICE.—The New Volume in the above Series, en- 
titled “WEATHER: a Popular Exposition of the 
Nature of Weather Changes from Day to Day,’ by 
the Hon. RALPH ABERCROMBY, Fellow of the 
Royal Meteorological Society, and Author of “ Prin- 
ciples of Forecasting by Means of Weather Charts,” 
zs now ready at all Booksellers’. Crown 8vo, with 

96 Figures, 55. 





KEGAN PAUL, TRENCH, & CO. 


London: 





_By LIONEL S. BEALE, M.B., F. R. S., 
Professor of Medicine in King’s College, London. 


OUR MORALITY AND THE MORALQUESTION. 2:. 6a. 
1o0 FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, ss. 
SLIGHT AILMENTS. Pp. 275. 5s. 
HOW TO WORK bebe THE MICROSCOPE. _ too 
Plates. 21s. (Harrison and Sons.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. 2ts. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 55. 62 
THE ‘‘ MACHINERY” OF LIFE. 2s. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6a. 
London: J. & A. CHURCHILL. 





By Dr. ANTON FRITSCH. 
FAUNA der "GASKAHLE und der KALK- 
STEINE der PERMFORMATION BOHMENS. 
The Six Parts published contain the Description of 73 Species of Stego- 
cephali (Labyrinthodonts), which are figured on 70 Chromo-lithographed 
Plates. Price of each Part, 32s. 


F. RIVNAC, Prague. 


Electrotypes of the Figured Specimens made directly from the Negatives 
of the Coal can be had in 3 Series, £5 each, from the Author. 





By Dr. ANTON FRITSCH. 


CRUSTACEEN der BOHMISCHEN 


KREIDE FORMATION. 
32 Pages, with 72 Figures and ro Chromo-lithographed Plates. Gives the 
Description and Figures of 72 Species and many beautiful restorations. 


Price 32s. 
F. RIVNAC, Prague. 








Mathematical Instrument Manufacturer to H.M. Government,Council o 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
lilustrated Price List Post Free. 

W. F. S. obtained the only Meda! in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 








No Boiler. 

No Explosion. 
No Danger. 
No Nuisance. 








It requires no 
Skilled Labour, 
Little Attention, 

Small Cost to Work. 


Le IO 
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SUBSCRIPTIONS TO “NATURE.” 


s d@. 
ROME 5.6 e602 ls SO ew ee ee ee 
Half-yearly .. 2.1 2 2 ee ee eo 0 0 0 14 6 
Quarterly. . 55-5 cescesese J 6 


To the United States, the Continent, &c. : 


as 4. 
eee ee ee ee ee oe 
Half-yearly . 6.62 1 eee eo eo 0 B56 
a 

To India, China, and Japan :— . 

s. . 
ee ee ee 
a ae a ee ee 
Quarterly . 26 2 6 6 ie evan Ain 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6¢. 9d. per Line after. 


6 as. @ 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . . oh 83 6 
Half a Page, ora Column. ........3 § O 
Whole Page. ... aoe 


Money Orders sapble to MA CMILLAN & co. 





OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
Biary of Societies. 
LONDON. 


FRIDAY, SEPTEMBER 30. 
Parkes Museum, at 8.—Ventilation, Measurement of Cubic Space, &c. 


TUESDAY, OcrToser 4. 


Parkes Museum, at 8.—Water Supply, Drinking Water, 
Water: Dr. Louis Parkes. 


WEDNESDAY, Ocroser 5. 
ENTOMOLOGICAL SOCIETY, at 7. 
FRIDAY, OctToser 7. 
Parkes Museum, at 8.—Drainage, Construction : Prof. H. Robinson. 


SE ase i ae N. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


VAN 
HOUTEN’S 
pure soluble COCO A 


Is THE BEST 
and really THE CHEAPEST in the end. 


Pollution of 











The BRITISH MEDICAL JOURNAL says:—‘“‘'Van Houren’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &., &c, 

















American Exhibition closes October 31. 


PROF. A. E. FOOTE would call the attention of 
the friends of the numerous teachers, professional 
men, and amateurs, that have favoured him with their 
custom. to the fact that but a few weeks remain in 
which they can avail themselves of the remarkable 
opportunity of adding to their collections choice 
American Minerals at low prices. 

While the Address Books kept show that over 1800 persons have pur- 
chased specimens of him during the past four months, he is well aware that 
some of the best collectors in England have either not visited his collection, 
or have had but little time to examine it, owing to their being in the com- 
pany of ladies or other friends. These latter have almost invariably ex- 
pressed their intention of calling again. 

He would respectfully urge all to visit him as soon as possible, as ke 
expects to pack up his great collection, which covers nearly 2000 feet of floor 
space, very soon. 

The nature of the business precludes the possibility of having a branc 
London. He must give the business his constant personal supervision. 

NEW ARRIVALS —Especial attention is called to the Lists of Minerals 
from Hungary, Germany, and England, in late numbers of NaTurE. Over 
sixty-eight boxes and over four tons of choice Minerals have been received 
during the past month from America and Europe. 

EDUCATIONAL COLLECTIONS.—Now for the first time there are a 
large number of the systematic collections on hand at the very low prices 
mentioned below. These collections have received the very highest com- 
mendations from Profs. Baird, Dana, and nearly all lez ading educators in 
America. The following are a few of many institutions that have purchased 
of him here : British Museum, Museum of Practical Geology (Jermyn Street), 
= ience and Art Departments of London and Dublin, Cambridge University, 





h in 


‘The following gentlemen have not only made purchases themselves, but 
recommended others: L. Fletcher, F. W. Rudler, Prof. Judd, V. Ball, 
Prof. W. J. Lewis, Prof. Thos. Wiltshire, A. Morrison, Prof. Joly, Prof. 
O'Reilly, and many hundred others. Princes, Lords, and commoners. 

The collections of 100 illustrate all the principal species and all the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Collections 
give name, locality, and in most cases the composition, accompanied by 
Illustrated Catalogue. Sizes given are average. 


NuMBER OF SPECIMENS. 25 50 100 100 200 300 

In foun Without boxes. 

Crystals and fragments ... «1. seo me 2s. 48. 8s. 48. 85. 125. 
Student’s size, larger 6s. 125. aqs. at 42 £5 
Amateur’s size, 24 in. X thin. ° 4s £10 
High School or Academy size, sj x abit in. , Shelf Specimens 25 £10 £20 
College or Univers.ty Size, 34 X 6in., Shelf Specimens 410 £30 £60 





BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government- 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, tc. &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL -s- LEADENHALL STREET, 
LO 


, cu. 
Telegrams—"' TONNERRE LONDON.” 
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THE « HANSA,” a 


Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Cr ny 


Reviews, Reports, Advertisements. Strict eye kept upon the develageen 

1p of Maritime Affairs in every respect. Every second Sunday one Number . 

sto at least ; frequent supplements and drawings. Subscription at any tin = 

. preceding numbers of the year furnished subsequently. Price r2s. for twely 
nonths. Advertisements 4d. a linewidely spread by this paper; considera} . 

abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer wad 


Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepan, MLR. 


\ + Hamburg, Alexander Street, 8. 
ACID PHOSPHATE. — 
On the rst of every Month. 
A liquid preparation of the phosphates, recommended by JOURNAL OF BOTANY, 
physicians for BRITISH AND FOREIGN. 
s ss , Edited by James Britten, F.L.S., British Museum 
Dyspepsia, Mental and Physical Exhaustion, —conrexrs:—Original Articles by leading Botanists.—Extracts, arg 


Notices of Books and Memoirs.—Articles in Journals.—Botanica! News, 


Nervousness, Weakened Energy, Indigestion, = Proceedings of Societies. 


: = Price rs. 3a. Subscription for One Year, payabl: in advance, r2s. 
As a Drink in Fevers, Etc. London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 








t makes a Delicious Drink. vigorating and Strengtheni = 
x It makes a Delicious Drink. Invigorating engthening. On the rst of every Month, price Sixpence. 


For sale by all chemists 
; ; THE ENTOMOLOGIST: 
Pamphlet sent post paid on application to eb 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY: 
Edited by Joun T. Carrincton, 
With the Assistance of 
FrepErick Bonp, F.Z.S. Ric#arp Sout. 


Epwarp A. Fitcu, F.L.S. J. Jenner Weir, F.LS. 
F. BucHanan Wuire, M.D. 


Contains Articles by well-known Entomologists on all branches of 


= : . ty | Science; on Insects injurious or beneficial to Farm or Garden; Notes o 
Is a Certain Cure for all Disorders of the LIVER, STOMACH Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
AND BOWELS. A Great PURIFIER of the BLOOD; a | Listsof Duplicatesand Desiderata. _ 
Powerful Invigorator of the System, in cases of WEAKNESS ioe and occasional Lirnocraruen and Cnom. 
AND DEBILITY, and is unequalled in Female Complaints. SIMPKIN, MARSHALL, & CO., Stationers’ Hal! Court. 


Rumford Chemical Works, Providence, R. I., U.S.A. 














NORTH BRITISH AGRICULTURIST, THE ZOOLOGIST: 


the chief Agricultural Journal in Scotland, circulates extensively among A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Landowners, Farmers, Resident Agents, and othersinterestedin the é z 
management of land throughout the United Kingdom. Third Series. Edited by J. E. HARTING, F.L.S., F.Z.S., Member ofthe 
The AGRICULTURISTis published every Wednesday afternoonin time ars . British Ornithologists Union ; contains— 
for the Evening Mails, and contains Reports of all the principal British and Original Articles by well-known naturalists in every branch of zoology 
Irish Markets of the week. habits of animals ; arrivaland departure of migratory birds; occurrence 


s 3 a birds ; distribution and migration of British fresh-water fish ; new or 
Thespecial attentionof Land Agentsisdirectedtothe AGRICULTURIST | '**¢ tha ug) eae - oot , 

: ae er .| fare marine fish ; local aquaria; British reptiles; British land and fresh- 

> best existing papers for Advertising Farmsto be Let and Estates water mollusca, i —- on the a eg habits of the species ; and 

pee P - other matters of general interest to those who delight in natural history 

Advertisers addressing themselves to Farmers will find the AGRICUL-| geports of the Linnean, Zoological, and Entomological Societies. Review 





TURIST a first-class medium forreachingthat Class. of natural history books. Occasional translations from toreign zoologica 
Price 3¢. Bypost 34d. Annual Subscription, payable in advance, 14s. journals of important and interesting articles in various branches of zoology 
Offices—377 High Street, Edinburgh; and 145 Queen Victoria Street,| Chereare oecasional woodcuts. 

London, E.C. Money Orders payable to C. and R. ANDERSON. SIMPKIN, MARSHALL, & CO., Stationers’ Hali Ceurt 





Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPCGEIA, 1885. 


Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physiciaa 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the Universiiy 
=dinburgh. . 
ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 
**Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . «5 
undoubtedly the best treatise on the subject in the English language.’ —British Medical Journal. ae 
‘“* A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation . . . but 
is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.” — Medical Times ant 
Gazette. 
BY THE SAME AUTHOR. 
DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TRE ATMENT 
This Work contains, in addition to the Lettsomian Lectures, 4 — of other Papers by the Auther on similar subjects. 
8vo, 10s. 6d. 


** Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding curret! 
medical opinion in regard to many of the subjects with which they are concerned.” —Edinburgh Medical Journal. 

‘*We can cordially recommend the volume, as one which combines much practical and technical information and s 
common sense.” —London Medical Record. 


MACMILLAN & CO., LONDON. 
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MESSRS. MAGMILLAN é& GO.’S SCIENTIFIC WORKS, 


NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition, Revised and Enlarged. Medium 8vo. 215. 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR STEWART, F.R.S., and W. W. HAL- 
DANE GEE, B.Sc. Crown 8vo. 

Vol. L—GENERAL PHYSICAL PROCESSES. 6s. 
Vol. IL —ELECTRICITY AND MAGNETISM. 7s. 6d. 
Vol. I1I.—OPTicCs, HEAT, AND SOUND. [ln preparation. 

A School Course of Practical Physics. By 
the same Authors 

Part. 1 ELECTRICITY AND MAGNETISM. 

Physics, Elementary Lessons in. 
fessor BALFOUR STEWART, F.R.S. New Edition. 
ous Illustrations. Fcap, 8vo. 4s. 6d. (Questions on, 2s.) 

Primer of Physics. By the same Author. 
With numerous Illustrations. New Edition, with Questions. 18mo. 
IS. : Science Primers. 

On Light. Being the Burnett Lectures, de- 
Sound in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. Crown 8vo. 
7s. 6d. First Course. ON THE Nature oF Licut.—Second Course. 
On Licgut as A Means oF InvestTiGATION.—lLhird Course. On 
THE BsaneFICIAL Errects oF Licurt. ; 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUST ER, 
F.R.S., Ph.D., 
Victoria University. With Appendices, 
Plates. Medium 8vo. 215. 

Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo. _1os. 6d. 

Heat. By P. G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter's College, Conihethen, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 

Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crrown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S._ Feap. 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Illustrations. 3s. 6¢. Part II.— 
Sound, Light,and Heat. 3s. 6d. 2 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S .E., Fellow of St. Peter’s College, Car mbridge , and Professor of 
Natural Philosophy i in the University. of Glasgow. Second Edition. 
Medium 8vo. 18s. 


Electricity and Magnetism. By Professor 
SILVANUS THOMPSON. With numerous Illustrations. Fcap. 
8vo. 4s. 6d. 

Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. 3y Professor ANDREW GRAY, M.A., 


F.R.S.E. Pott 8vo. 3s. 6d. 

Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo. 2s. 

Heat and Electricity, A Collection of Ex- 
AMPLES ON. By H.H.TURNER, B A., Fellow of Trinity College, 


Cambridge. Crown 8vo. 2s. 6d. 
Steam, An Elementary Treatise on. By J. 
Professor of Engineering in the Imperial College of 


PERRY, C.E. 
Engineering, Yedo. With Illustrations, Numerical Examples, and 
Exercises, Feap. 8vo. 4s. 6d. 
Sound, Elementary Lessons on. By Dr. 
W. H.STONE. With Illustrations. Feap. 8vo. 3. 6d. 
Units and Physical Constants. By J. D. 
F.R.S.E., Professor of Natural 
Second Edition. Globe 8vo. 


By Pro- 


numerous Illustrations, and 


EVERETT, MA... DC... 9.B.S., 
- ilosophy, "Queen's College, Belfast. 


Applied Mechanics : An Elementary General 
Introduction to the — of Structures and Machines. By JAMES 
H. COTTE RILL, Associate Member of the Council of the 
Institution of Naval phen Sg AsSociate Member of the Institution of 
Civil Engineers, Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Medium 8vo. 18s. 


With numer- | 


(/n the press. | 


Professor of Applied Mathematics in the Owens College, | 


NATURAL PHILOSOPHY— Continued. 

The Kinematics of Machinery. Outlines of 
a Theory of Machines. By ee F. REULEAUX. Translated 
and Edited by Professor A, B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo. ats. 

he Mechanics of Machinery. By A. B. 
W. KENNEDY, F.R.S., M.Inst.C.E., Professor of Engineering and 
Mechanical Tect inology in University College, London. With 

_ numerous Illustrations. Crown 8vo. 12s. 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEYLUPTON, M.A., F.C.S., F.C.I. 
Globe 8vo. 2s. 6d. a 

Chemical Arithmetic. With 1200 SRompies. 
By the same Author. Second Edition. Globe 8vo. 

Physical Armhmnete. By Alexander Mac- 

FARLANE, D.Sc., Professor of Physics in the University of Texas, 
sometime Examiner in Mathematics in the Unive srsityPof Edinburgh. 


Crown 8vo. 7s. 6d. 
ASTRONOMY. 

Popular Astronomy. ByS. Newcomb,LL.D., 
Professor U.S. Naval Observatory. With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo, | 18s. : 

Popular Astronomy. By Sir G. B. Airy, 
K.C.B., F.R.S., late Astronomer-Royal. With numerous Illustrations 
Fecap. 8vo. 4s. 6d. > 

Astronomy, Elementary Lessons in. By 
J. NORMAN LOCKYER, F.R.S. New Edition. With numerous 
Illustrations. Feap. 8vo 58 6d. as 1s. 6d.) 

The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S, With Illustrations. Demy 8vo. 145. 

Primer of Astronomy. J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Edition. 


18mo. 1s. HEMISTRY (Sctence Primers. 
C : 

Inorganic and Organic Chemistry. A Com- 

i. Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
W rith numerous Illustrations. Medium 8vo. 

Vols. I. and II.—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 

18s. Vol. II. Part IIl.—Metals. 18s. 

Vol. IIIL—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, c 
Chemistry. With numerous Illustrations. Medium 8vo. 
II., 21s. each. Part III., 18s. : 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo, 21s. 

A Manual of the Chemistry of the Carbon 
COMPOUNDS, OR ORGANIC CHEMISTRY. By C. SCHOR.- 
LEMMER, F.R.S., Professor of Chemistry in the Victoria ee 
the OwensC yIlege, Manchester. With Illustrations. 8vo. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prelector of 
Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. 12s. 6d. ; 

The Study of Chemistry, an seireeuction 
TO. By IRA REMSEN, Professorof Chemistry in the Johns Hopki 
University. Crown 8vo. 6s. 6d. 

Compounds of Carbon; or, Organic Che- 
mistry, an Introc juction to the Studyof. By IRAREMSEN, Professor 
of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s. 6d. 

Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOE, F.R.S. New Edition. With numerous 
Illustrations. Feap. 8vo. 4s. 6d. Problems adapted to the same, 
by Professor THORPE. With Key. 18mo. 2s. 


Part I.—Metals. 


or Organic 
Parts I. and 


| Owens College Junior Course of Practical 


MACMILLAN & 


Pad F. JONES. With Preface by Sir HENRY E. 


CHEMISTRY. ] , 
Hew Edition. With numerous Illustrations. 


ROSCOE, F.R.S 
Feap. 8vo. 2s. 6d. 

Questions on Chemistry. A Series of Pro- 
blems and Exerci _ in Inorganic and Organic Chemistry. By F. 
JONES,-F.R.S.E., F.C.S. Feap. 8vo. 3s. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S. With numerous Illustrations. New b lition 
With Questions. 18mo. 15. [Science Pri 

Chemical Theory, Experimental Proofs. of, 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap 
8vo. 2s. 6d. 


CO., LONDON. 
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Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 


1S A WORLD-WIDE NECESSARY 
FOR THE NURSERY, THE SICK-ROOM, AND THE FAMILY TABLE. 





HARVEY & PEAE, 


[By Appointment to the Royal Institution of Great Britain, } 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 











LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
and flat field. 




















PEREKEN, Son, AND RA Y™MENT 
(LEJEUNE AND PERKENW), 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES 
tor HATTON GARDEN, LONDON, E.C. 





ROMANTIC LOVE AND PERSONAL BEAUTY: their Development, Causal 


Relation, Historic and National Peculiarities. By HENRY T. FINCK. 2 vols. Crown 8vo, 18s. 


THE SCENERY OF SCOTLAND, VIEWED IN CONNEXION WITH 
its Physiological Geology. By ARCHIBALD GEIKIE, F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn Street, London ; formerly Murchison Professor of 
a and Mineralogy in the University of Edinburgh. Second Edition, with Maps and Illustrations. Crown 8vo. 
125. 6d 

NEW PART (Part XXII.), WATSON—ZWISCHENSPIEL. Price 3s. 6d. 


A DICTIONARY OF MUSIC AND MUSICIANS. By Eminent Writers, 


English and Foreign. Edited by Sir GEORGE GROVE, D.C.L., LL.D., Director of the Royal College of Music, &c. 
Demy 8vo. Vols. I., IL, and III., 21s. each. Vol. L. A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN SONG. 
Vol. III. PLANCHE to SUME 1S ICUMEN IN. With Illustrations in Music Type and Woodcut. Also published in 
Parts. Parts I. to XIV., XIX. to XXII., 35. 6d. each. Parts XV., XVI., 7s. Parts XVII., XVIII., 7s. 


MACMILLAN & CO., LONDON. 











Printed by RicHarp CLay AND Sons, at 7 and 8 Bread § Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, September 29, 1887. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








No. 936, VOL. 36.] THURSDAY, OCTOBER 6, 1887. [PRICE 15 CENTS. 














[All Rights are Reserved. 





Registered as a Newspaper at the General Post Office.] 


R.& J. BECKS  £| THE BEST MAGIC 
NEW MICROSCOPE, LANTERN MADE. 


“THE STAR.” 


PRICES. ia as 


Stand, with t-in. Object- 
glass and 1 Eye-piece ... 2 2 0/| 





Stand, with 1-in. and }-in. | 
Object-glasses... ... .. 38 3 0 

Stand, with 1 Eye-piece, 4-in. ea 
and %-in. Object-glasses, _—————— = 
neg ee oo 8 Dia- New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 
igs a Front, Compound Achromatic Portrait Lens Objective with 
PASE ee ee ee vee oe OO] Rack Adjustment, and Improved Zhree-Wick Lamp in well- 


Full Descriptive Pamphlet sent made Stained Wood Case, greatly improved, for 1888. Price 
, leglisstten to salad £2 14s. od., or with Lour-Wick Lamp £3 Ios. od. 


R. &J. BECK 68 Cornhill London E NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3%. 
’GOLD MEDAL, B.C. 





by 








JOHN BROWNING, 












International Inventions Exhibition, 1885. 63 STRAND, LONDON, W.C. 
Now Ready, Vol. VIII., Part 11. ~ NEGRETTI & ZAMBRA’S 
THE JOURNAL OF PHYSIOLOGY. PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 
Edited, with the Co-operation in England of Prof. W. RUTHERFORD = —— — 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S.. | 


of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C, 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on ! ¥ 
The set contains Maximum and Minimum Registering Thermometers, 


March 24, 1887. 
This Fans ne 4 7 ‘ . Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermemeter for Hot 
and Gal ment is more sensitive than any arrangement of Thermopile Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
vaivanometer, and is very rapid and dead beat in its action, Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
Manufactured and Sold by ‘The whole arranged in a strongcase, £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to mcet the requirements 


THE CAMBRIDGE SCIENTIFIS INSTRUMENT COMPANY, °F vchac."™Trste stessdorotessdist, tom 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. ScIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


Pe Company are appointed Agents for the Microscopes of Zeiss, a supply HOLBORN VIADUCT, E.C. 
of which is kept in stock. BRANCHES :—45 CORNHILL; 122 REGENT STREET. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


CENTRAL INSTITUTION. 

rRICAL TECHNOLOGY 

Mondays and Thursdays, roto rr. Exercises, 11 to 12. 
Fee for the Session, £5. 


ELEC 


PRACTICAL PHYSICS . Prof. AYRTON, F.R.S. 
uesdays, 12 to 1. e for the Session, £3. 
CH EAUSTRY OF FERMENTATION | EAC PD 
AND PUTREFACTION Prof. ARMSTRONG, F.R.S. 
Mondays, at 4 p.m., comme neing October 10. Fee, £1. 
CRYSTALLOGRAPHY ‘ H. A. MIERS, M.A 
Thursdays, at 4, commencing October 6. Fee, £5. 

CHE MIST ey OF DYES Wz P. WYNNE, B.Sc. 
Vednesdays, at 4, commencing April 2 Fee, £r. 
ENGINEERING (Lec s) Prof. — F.R.S: 

t Fridays, 10 to 1 b 
Tuesdays and days, ro to 11 (2 Adv: Bite "he b4- 





MECHANICS AND MATHE MATIC 3 





n Me ndays ¢ ea? Phursdays, 9.30 to 11.30. ee, £4. 
ue lays anc ridays, Ir to 12 > 
eee, ace t } (Advanced). Fee, £6. 
For Prog sramme of Instruction and full particulars of the above and other 
Courses, address, ExnitgiT10N Roap, Lonpon, S.W 


______ PHILIP MAGNUS, Org: 
BALLIOL AND EXETER COLLEGES, 
CHRIST CHURCH AND TRINITY 
COLLEGE, OXFORD. 


SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


anizing Director. 


NATURAL 











A Combined Examination for Natural Science Scl 1olarships and Exhibi- 
tions will be held by the above Colle be ginning on THURSDAY, 
November 17, 1887. Three Scholarships and three Exhibitions will be 
offered, the Sch ps being worth £80 ayear. The subjects for Examina- 





tion will be Phy » remistry, and Biology, but Candi lates will not b 
expected to offe r themselves in more than two of these Particula y Se 
obtained by application to A/ VERNON HAR COU RT, Christ k 
Oxford. 
ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 

The WINTER SESSION will begin on MONDAY, October 3, 1887. 

Students can reside in the College within the Hospital walls, subject to the 
Collegiate Regulations. The Hos spite al compri ses a service of 750 beds (in - 
cluding 75 for Convalescents at Swanley).—For further Particut: ars, app! ly 
personally or by letter to the Warden of the College, St. Bartholomew’s 
Hospital, E.C. 

A Hand-book forwarded on application. 


BEDFORD COLLEGE, LONDON 
(FOR LADIES), 
8and9 YORK PLACE, BAKER STREET, 














WwW. 







The 1 1 OCTOBER 3. 

The eg gin or rH RSDAY, October 13. 

An zural Lectu i y Art Professor, F. SMALL- 
FIELD, A.R.W.S., on WI DNESDAY, er12,at 4.30p.m. Subject— 
The Use of Memory in Art, illustrated wit h ¢ dre wings by the | P. Wi 
A.R.A. 

Ladies and Gentlemen admitted on preset —<« of their visit ards 


B. SHADWELL. Ho n. Se 


ROYAL BOTANIC SOCIETY'S 
GARDENS, REGENT’S PARK. 


Id Me dal an 
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1 Row, London, W.C. 


THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematics 
and of experienced Teac! hers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies), on the shortest notice, with 
Original Examinatic n de ers (Unseen or in Prescribed Subjects) of various 
of diffic d to all ages and classes of pupils. 

All in juiries ma ins - uctions should be addressed to the SE CRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE DUBLIN. 








degrees o 


Prof. AYRTON, F.R S. 


Prof. HENRICI, F.R.S. 


1 | 


| LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, nn, 


Wi ho last week sent to his Subscriters Sida crystallina, with sketch 
lescription of the clasping organs on the back of the head. He ; 
out Alcyonella fungosa, Cristatella _mucedo, Plumatella repens, Fr 
sultana, Dero obtusa, Melicerta ringens, Limnias ceratophylli, Lept 
— ilina, Volvox globator ; also Hydra, Amozba, Vorticella, Crayfish 
other senate for (Huxley and Martin’ s) Biological Laboratory work, 
Weekly announcements will be made in this place of Organisms T. B 
is supplying. 













Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


‘UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Textile Fibres ) 
V* 12 Dissections of Blowfly { 
X* 12 Diatomacez 
Y* 12 Parasites 
EDW ARD WARD, 249 





99 Post free, 
2s. 1d. each Packet. 


” 


Oxford Street, Manchester. 





FL. H. BUTLER, ARS.M.,, &. 
148 BROMPTON ROAD, LONDON, S.W. 


Just reeeived :—BOTANICAL SPECIMENS illustrative 
of fructification, large sections of trunks of Acrogens and Endoger 
FORAMINIFE RA from the London Clay, Piccadilly, and from the ( 
Beds, of Chillesford and Easton Bavent; Micro-pHoroGrapPus of 1 
sections; Tourmaline Granite, pseudomorphous Schorl Rock, and 
Spiriferz from East Cornwall; and crystallized Apatite, Scap 
Rutile from Norway. Plants for lecture purposes to order. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL: 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; 
TIONS FOR STUDENTS AND PROSPECTORS, 

VerRY FINE POLISHED SECTIONS OF AMMONITES 
NAUTILI. 

NEw SERIES OF RockKs. MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 
277. STRAND, LONDON, 
Oppos ite Norfolk Street. 








i 








COLLECc- 


ANI 


JAMES R. GREGORY, 


} Mineralogist and Geologist. 





SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
| LECTURERS, MUSEUMS,: &c. EVERY REQUISITE FOR 
| PRACTICAL "WORK. ROCK SPECIMENS AND ROCK SE( 
| TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES! 

STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 


NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices, Alse 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 
Awarded Seven Medals and Three Diplomas. 
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Sale by Auction. 


NATURAL HISTORY SPECIMENS. 
TUESDAY, OCTOBER 1r, 1887. 
Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
October 11, at half-past Twelve precisely, several small Collections 
of British Birds’ Eggs, named and arranged; Birdskins, Stuffed Birds 
in Case, Insects, Minerals, Fossils, and other Natural History Speci- 
mens, Cabinets, &c. 


On view the day prior from 2 till 5, and the Morning of Sale, 
and Catalogues had. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with r600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Aanp SONS, 22 GARRICK STREET, 
LONDON, W.C. 











VAN 
HOUTEN’S 
pure soluble COCOA 


Is THE BEST 
and really THE CHEAPEST in the ena. 





The BRITISH MEDICAL JOURNAL says:—‘‘‘Van HouTen’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 














- EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PrincrPac. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
‘nstruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 
‘ried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

he strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PrIncIPpAL. 








INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 

WATCHES. 


WATCHES and CLOCKS eat 
REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. It has been adopted by 
the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. 
It writes almost instantly full Black. | Flows easily fromthe Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.}_ moment of writing. 
Can be obtained in London, through Messrs. BarcLay & Sons Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 
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HOUSEHOLD NECESSITIES 11! 

















THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
RevIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
REcoRD. 
The Organ of the Country Brewers. 

‘* The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day 
Single copies rs. each. Registered for transmission abroad. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douvctas, W. W. Fowier, M.A 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 

H. T. Starnton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June numberin each year. 

Vols. I. to IX: ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

address. 


HOLLOWAYS OINTMENT 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





The volumes com 
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SOCIETY FOR PROMOTING 


CHRISTIAN KNOWLEDGE, 





CHINA. By Prof. R. K. DOUGLAS. 


Illustrations. Post 8vo, cloth boards, 5s. 


PICTORIAL ARCHITECTURE OF GREECE AND 
By the Rev. H. H. BISHOP. With numerous Engravings. 
ot = ~ 4to, cloth boards, 5s. 

PICTORIAL GEOGRAPHY OF THE BRITISH 
ISLES. By MARY E. PALGRAVE. With numerous Engravings 
Oblong 4to, cloth boards, 55. 

DOMESDAY BOOK. A Popular Account of the 
Exchequer Manu ‘script so called, with Notes of the principal parts of 
general interest which it contains. By WALTER _ REY BIRC H, 


F.S A. Fcap &vo, cloth hoards, 3s. [Ready shortl 
A DICTIONARY or THE CHURCH OF ENGLAND. 
By the Rev. E. CUTTS, Author of ‘‘ Turning-Points of Church 


ry a »” &e. 
78. 6d. 
A POPULAR HISTORY OF THE ANCIENT BRITISH 
HURCH. With : ? il Reference to the Church in Wales. By 
- J. NEWELL, M.A.  Feap. 8vo, cloth boards, 2s. 6d. 


EARLY BRITAIN. 
POST-NORMAN BRITAIN. Foreign Influences upon 


the History of England from the Accessio n of Henry III. to the Revo- 
lution of 168 By HE NRYG. HEWLETT. Fcap. 8vo, cloth boards, 


NORMAN BRITAIN. By the Rev. W. 
vo, with ap, cloth boards, 2s. 6d. 
ROMAN BRITAIN. By the Rev. Prebendary SCARTH, 


aor i f Wrington, Somerset. Fcap. 8vo, with Map, cloth boards, 


ANGLO. SAXON BRITAIN. 
B.A. Fez AD. 8vo, cloth boards, 2s. 6d. 
“* If any reader wi hes to obtain, in a small ‘compass. a general view of our 
Anglo-Saxon language , literature, and laws, he cannot do better than study 
this careful and conscientious epitome of those subjects.” —Sfectator. 
CELTIC BRITAIN. By Prof. RHys. Fcap. 8vo, with 
Two Maps, cloth boards, 3s. 
** Much instruction will be fund in a small compass.” —Daily Chronicle. 
SCANDINAVIAN BRITAIN. By Mr. F. York 
POWELL. [In preparation. 
AVENUE, 
AND 135 NORTH ST 


w ith numerous Woodcuts. Crown 8vo, cloth boards, 


HuNT. Fcap. 


By GRANT ALLEN, Esq., 


LONDON : NORTHUMBERLAND 


A New and Revised Edition. 


| BIRD STORIES. 


CHARING 
I 


With Map and several 
PEOPLE’S LIBRARY: FACTORS IN LIFE. Three 
Lectures on Health—Food—Education. By Prof. SEELEY, F.R.S. 
Crown 8vo, cloth boards, rs. 
*.* Ten other Volumes of this Series have appeared. 


MAN AND HIS HANDIWORK. By the Rev. J. G. 
WOOD, Author of ‘‘ Lane and Field,” &c. Large post 8vo, with 
about 400 Illustrations, cloth boards, ros. 6. 


NATURE AND HER SERVANTS. By THEoDor: 
WOOD, F.E.S., Author of ‘* Our Insect Allies,’’ &c. sarge post 8y 
with numerous W oodcuts, cloth boards, 5s. 


OUR ISLAND CONTINENT. A Naturalist’ S Holiday 
in Australia. By J. E. TAYLOR, F.L.S., F.G.S., Author of “ Mou 
tain and Moor.” Feap. 8vo, cloth boards, 2s. 6d. 


OUR BIRD ALLIES. By THEODORE Woop, Esq 
Author of ‘ Our Insect Allies,” &c. Fcap. 8vo, with numerous Wo 
cuts, cloth boards, 2s. 6d. 


Old and New. In Pictures and 
Prose. By HARRISON WEIR. Paper boards, ts. 6d. 


DANDELION CLOCKS, AND OTHER TALES. 35; 
the late Mrs. EWING. Illustrated by Gorpon Browne and other 
Artists. Small 4to, paper boards, 15. 


THE PEACE EGG, AND A CHRISTMAS MUMMIN 
= LAY. 7 nes late Bae — ge With Illustrations by Gorpo 
3ROWNE. Small 4to, paper boards, rs. 


NEW SERIES of PHOTO-RELIEVO MAPS (Patented). 
Presenting each Country as if in actual relief, and thus affording ar 
accurate Picture of the Configuration of the Earth’s Surface. Sco 
19 inches by 14 inches. ‘ert 1. Names of Places and Rivers left to t 
filled in by Scholars, 6d. With Rivers and Names of Places, od. 

With Names of — oa with County Wivisions in Colours, 1 
cegtend and Wales, Asia, and Europe, same size and price 





*,* Others in preparation. 
CROSS, W.C.; 43 QUEEN VICTORIA STREET, I 
EET, BRI sHITON, 








W ith E igravings, Cr yO, 7S. 6d. 


OUTLINES OF ORGANIC CHEMISTRY. | 
By H. FORSTER MORLEY, M.A., D.Sc., 


Fellow of, and Assistant Professor of Chemistry in, University Cullege, 
London. 


J. & A. CHURCHILL, 11 New Burlington Street. 


NOW READY, with Illustrations, Crown 8vo, 1s. 6d. 


OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy | 
of the Lyncei of Rome, &c., &c.; Professor of “Astronomical Physics in the 





Normal School of Science, and Examiner in P hysiography for the Science 
and Art Department. 


and New York. 


London: MACMILLAN & CoO., 





Mathematical Instrument Manufacturer to H.M. Government,Council o 
India, Science and Art Department, Admiralty, &c. | 
Mathematical, Drawing, and Surveying Instruments | 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Liiustrated Price List Fost Free. 

W. F. S. obtained the only Meda’ in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition. 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


| of natural history books. 


Price 2d. ; by post, 


"PRACTICAL i: NTOMOLOGY. Papers 


for Ar mateurs, with working diagrams. See Wednesday’s issue of THE 
B. 1Z As 1R, which also contains many other interesting — and 
undreds of announcements of all kinds of Property for Exchange 
W ante : or for Sale by Private Persons. Price 2d. at all new 
and bookstalls. Specimen copy for two stamps —Office, 170 Stra 
London. 









On the 1st of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CarrincTow, 
With the Assistance of 
FREDERICK Bonp, F.Z.S. RicHarp SouTuH. 
Epwarp A. Fitcn, F.L.S. J. JENNER Weir, F.L.S 
F. BucHanan Wuite, M.D. 

Contains Articles by well- known Entomologists on all branches of t 
Science ; on Insects injurious or beneficial to Farm or Garden ; esee 4 on 
dabits, Life-Histories ; ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

WoopcuT ILLUSTRATIONS and occasional LirTnoGRAPHED and CHROMC- 
LITHOGRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HaRTING, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals ; arrival and departure of migratory birds; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new OF 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
Occasional translations from foreign zoolc 
journals of important and interesting articles in various branches of zoology 
Chere are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hali Court. 
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ee re ae commoner ot Benet taser 


—- 
Yearly». eee eee re eee ee 2 28 0 
Half-yearly 2 2. eee ee ee ee ee I OG 
Quarterly. . >-- jee ee ee eee 


To the United States, the Continent, &c. :— 


s. 4d. 
re ee ee ee Se 
Half-yearly . 6 2 2 6 ee ee ee ee oe TS 6 
Quarterly. . © ee ee ee ee ee ee 8 o 

To India, China, and Japan :— . 

s. . 
OS a ee ee eee eee er 
Malivenrty ow tt wt te ee oS 
Quarterly... 6 ee ee te es 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. ~9d. per Line after. 


& Bs 


One-Eighth Page, or Quarter Column. . . .0 18 


ad. 
6 
Quarter Page, or Halla Columm. . : .« «8 45 @ 
Halfa Page, ora Colunn.......+-+.3 5 0 
WMO ee eK re oe EO 


Money Orders payableto MACMILLAN & CO. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 





Biary of Societies. 
LONDON. 


FRIDAY, October 7. 
Parkes MusevM, at 8.—Drainage, Construction: Prof. H. Robinson. 
TUESDAY, Ocroser rr. 
Parkes Museum, at 8.—Scavenging, Disposal of Refuse and Sewage: 
J. Gordon. 
WEDNESDAY, Octoser 12 
Rovat Microscopicat Society, at 8.—Twenty-four New Species 07 
Rotifera: P. H. Gosse. —Observations on the Metamorphoses of Amcebzx 
and Actinophrys: C. R. Beaumont. 
FRIDAY, OcToser 14 
Parkes Museum, at 8.—Sanitary Appliances: Prof. W. H. Corfield. 





American Exhibition closes October 31. 
PROF. A. E. FOOTE would call the atter.tion 


of the friends of the numerous teachers, professional 
men, and amateurs, that have favoured him with 
their custom, to the fact that but a short time 
remain in which they can avail themselves of the 
remarkable opportunity of adding to their collec- 
tions choice American Minerals at low prices. 

He would respectfully urge all to visit him as 
soon as possible, as ke expects to pack up his great 
collection, which covers nearly 2000 feet of floor 
space, very soon. 

The nature of the business precludes the possi- 
P ‘ bility of having a branch in London. He must 
give the business his constant personal supervision. 


Rutile, - 
Mag.Cove,Ark 





NEW ARRIVALS —Especial attention is called to the Lists of Minerals 
fron Hungary, Germany, and England, in the late numbers of NATURE. 


EDUCATIONAL COLLECTIONS.—Now for the first time there are a 
large number of the systematic collections on hand at the very low prices 
mentioned below. These collections have received the very highest com- 
mendations from Profs. Baird, Dana, and nearly all leading educators in 
America. The following are a few of many institutions that have purchased 
of him here : British Museum, Museum of Practical Geology (Jermyn Street), 
— and Art Departments of London and Dublin, Cambridge University, 


cube ne follections of roo illustrate all the principal species and all the grand 

*. clvisions, principal Ores, &c. Labels of £1 and higher-priced Collections 

= name, locality, and in most cases the composition, accompanied by 
ustrated Catalogue. Sizes given are average. 


NuMBER oF SPECIMENS. 25 50 100 100 200 300 
In boxes. Without boxes. 
Crystals and fragments ... ooo te eee «= 2S. 4S. «OBS. 4S. «BS. TDS. 
Student Ssize, larger 4. soo se oo os 68 25. 248. £1 £2 £5 
hee a S size, 24 X r}in. ee ne . ae «ee 41.) 
che School or Academy size, 23 X 3}in., Shelf Specimens £5 £10 £20 

ollege or University Size, 34 x 6in., Shelf Specimens... £10 30 £60 














(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument showsa Flea 15 feet long as sharply as a 
MagicLantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particularsand Report of Royal Microscopical Society 


on application. ooo 
NEWTON & CO., 
OpTICcIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHysSICALAPPARATUS 
FoR CoLLEcEs, InstiTuTIONS, &c. SpecIAL OpTICAL APPARATUS FOR 
Povariscopy, SPECTROSCOPY, &C., FOR SCREEN PROJECTION. 
Full Iilustrated Catalogues 6 Stamps. 
3 FLEET STREET, LONDON. 


Horst ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 





Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Iilustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. * 


TO STUDENTS.— SUPERIOR HOME 


offered in the House of a Lady. Separate Study and every comfort. 
Best part, South Kensington, near School of Science and Museum. 
25s. inclusive. Reduction for friends and permanency. References to 
parents.—Mrs. K., 42 Tregunter Road, Redcliffe Gardens. 
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THE *“ HANSA,” 

Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FrEEDEN, M.R. 
Hamburg, Alexander Street, 8. 








On the rst of every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
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| RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1852), 


Patronized by H.M. the QUEEN. Contractors to H.M. Government, 


Manufacturers and Erectors of every description of 





ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 








Price rs. 3¢. Subscription fur One Year, payable in advance, rzs. 


sian. “iets 22 Kirkgate Buildings, Huddersfield, 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, F.C. 


’ 
Telegrams—"* TONNERRE LONDON.” 

















MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 








Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON’S CORN FLOUR 
1S A WORLD-WIDE NECESSARY 





HARVEY & PEAS, 


[By Appointment to the Royal Institution of Great Britain,) 
= SUCCESSORS TO 


—wane W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 

ae =] LEWIS WRIGHT'S 


/, PROJECTION POLARISCOPE, 
yy Showing axes of Crystals, &c., on a well illuminated 
i mT and flat field. 























HARVEY & PEAK ° 
MAKERS ® 

















Son, AND RAYM™MENT 


(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
1or HATTON GARDEN, LONDON, E.C. 





Bailey’s Patent Water Motor. | Bailey’s Patent Organ-Blower.|Bailey’s Patent Thirlmer¢ 
Water Motor. 


Adapted for Small Powers. 


Strongly made, Powerful, Hundreds fixed and at Work. 


aD H.P. IH.P. 2H.P. 44H.P. 6H.P. 


Economical. 
warcamorore «= £10, £12 108 41s. £25. 435+ 


W. H. BAILEY & CO., Albion Works, Salford, Manchester. 





Prices from £6 6s, each. 


SEE LISTS. 


} HP. IHF 


Byvestic I-10 H.P. } H.P. 4H.P. 


RYORAULIC | OR. “RET 
ORCAN BLOWER equmumene £2 28. £335. £555. £8 105. £2 
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MESSRS. MACMILLAN & CO.°S SCIENTIFIG WORKS. 





PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous ny rar i and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 6s. 
TEXT-BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 


| A MANUAL OF POLITICAL ECONOMY. 


Britain and Ireland, and Director of the Museum of Practical Geology, | 


London, formerly Murchison Professor of Geology and Mineralogyin the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo, 28s. 
CLASS-BOOK OF GEOLOGY. 
Author. With upwards of 200 New Illustrations. Crown 8vo. ros. 6d. 
PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Bythe same Author. With numerous Illustrations. 
Feap. 8vo. 4s.6d. (Questions, 1s. 6d. 
PRIMER OF PHYSICAL GEOGRAPHY. By 
New Edition. With 


the same Author. — numerous Illustrations. 
[Sctence Primers. 


‘ Juestions. 18mo. 
OUTLINES OF ‘FIELD GEOL OGY. By the 
With numerous Illustrations. Crown 8vo. 3s. 6d. 


same Author. 
PRIMER OF GEOLOGY. By the same Author. 


With numerous Illustrations. New Edition. 18mo. 1s. 
| Science Primers. 
A TREATISE ON OREDEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C. S., M.Inst.C.E., Ancien Eléve de 
l’Ecole des Mines, Paris ; Author of “A Manual of Metallurgy, Ee 
Mining and Metallurgy of Gold and Silver,’’ &c. With numerous 
Illustrations. Evo. 255. 


A NEW GEOGRAPHICAL SERIES. 
Edited , ARCHIBALD GEIkIg, F.R.S., Director ane of the 
_ Geological Survey of the U nited Kingdor 
VOL. I. 


THE TEACHING OF CEOGR. APHY. 
A Practical Hand-book for the use of Teachers. y ARCHIBALD 
GEIKIE, F.R.S, Director-General of the Geclogi mal Survey of the 
United Kin gdom, and Director of the Museum of. Prestlent Cosken ry, 
Jermyn Street, London; formerly Murchis« n Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. 8vo. 2s. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Feap. 8vo. 35. 


A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. y JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 35. 6d. 


A PRIMER OF GEOGRAPHY. 
GROVE, D.C.L. With Illustrations. 18mo. 1s. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. | Trans- 


lated from the German of Dr. HEINRICH KIEPERT. Crown 8vo 
55. 


’ By Sir GEORGE 


[Science Primers. 


HISTORY. 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. B 3y JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Mz ups, 
Gene: salogic al Ls alles, and Chronological Annals. Crown 8vo. 8s. 6d. 
126th nousa 

AN: ALYSIS "OF ENGLISH HISTORY, based on 
— s ‘Short History of the English People.” By = By > TAIT, 
, Assistant Master, Clifton College. Crown 8vo. 

GE NE RAL SKETCH OF EUROPE. AN HIS- 
sane. By EDWARD A. FREEMAN, D.C.L. New Edition, 
revised and hs larged, with Chronological Table, Maps, and Index. 


HISTORY. ‘OF ENGLAND. 
SON. New Edition, revised and enlarged, with Mz aps. 18mo. 25. 6d. 


A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA BUCKLEY, Au thor of ‘‘A Short History of Natural 


By EpitH THomp- | 


Science.” With M:z aps. Globe 8vo. 35. 
OUR NATIONAL INSTITUTIONS. A Short | 
ee h a x Schools, By ANNA BUCKLAND. With Glossary. 
THE VICTORIAN HALF - CENTURY. By | 


CHARLOTTE YONGE, 
‘Cameos from E a History,” ‘‘ A History of France,” &c. 
new Portrait of the Queen. Crown 8vo, paper, 1s.; cloth, rs, 6d. 


Author of “The Heir of Redclyffe,’ 


MACMILLAN & 


POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, a , Author 
of ‘*The Methods of Ethics.” Second Edition. 8vo. 

By 


Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on “ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 12s. 


| POLITICAL ECONOMY, By Francis A, WALKER, 


By the same | 


M.A., Ph.D., — of ‘‘ Money,”’ *‘ Money in its Relation to Trade,’’ 


&c. 8vo. tos. 
A BRIEF TEXT- BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., Ph.D., Author cf 
**Money,”’ ‘‘ Money in its Relation to Trade,” &c. Crow n 8v0. 6s. 6a. 


POLITICAL ECONOMY FOR BEGINNERS. By 


eg Fe FAWCETT. New Edition. With Questions, &c. Feap. 8vo. 
THE ‘ECONOMICS OF INDUSTRY. By Pro- 


fessor A. MARSHALL and MARY P. MARSHALL. Feap. &vo. 
2s. 6d. 

PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 


1S. [Science Primers. 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A., LL.D., &c. Third Edition. 
8vo, 14s. A Supplement to the Second Edition, containing all the 
ata Additions and Alterations in the Third Edition. Demy 8vo. 


THE HISTORY OF ETHICS, OUTLINES OF, 

ta a RE a By HENRY SIDGWICK, M.A., 
ss Crewn8vo. 38 

THE EL EM ENTS Or “THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDI SIN DEDUCTIVE LOGIC. By the late 

a a JEVONS, LL.D., M.A., F.R.S. Second Edition 
moog 8vo. 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE sy W. STANLEY JEVONS, LL.D., M.A., ae 
New Edition With numerous Illustrations. Fceap. 8vo. 3s. 

A TEXT-BOOK OF DEDUCTIVE ‘LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, Cal- 
cutta. Third Edition. Globe8vo. 4s. 6d. 


PRIMER OF LOGIC. By W. STANLEY JEvons, 








LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 
rience Primers 
' PSYCHOLOGY.—I. THE COGNIT IV 35 POWERS. 
\ II. THE MOTIVE POWERS. By James McCosn, D D., LI.D., 
Litt e , Pre sident of Princeton C ollege, Author of ‘‘ Intuitions of the 
Mind,” ‘Lz aws of Disc ursive Thought,” &c. Crown &v: 6s. 6¢. each 
CRI’ PIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication. 


] 


Translated _ English by F. Max M@.tieR. With an Historical 
Introduction by Lupwic Norrf. Two vols. Demy 8vo._ 16s. each, 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic Notre; &c. 
Vol. II. CRITIQUE of PURE RE ASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately, 
Of Prof. Max Miiller’s translation of the ‘ * Critique of Pure Reason,” the 
Times says :—‘* Through this translation Kant’s work has for the first time 
become international—the common property of the whole world.” 


AGRICULTURE. 
AGRICULTURAL CHEMICAL ANALYSIS, A 
Booties of. By PERCY FARADAY FRANKLAND, Ph.D., 
.Sc., F.C.S., heat ciate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon Leitfaden fiir die Ag —— Chemische Analyse, von 
Dr. F. KROCKER. Crown 8vo. 7s. 


| ELEMENTARY LESSONS IN THE SCIENCE 


dl ng cxygeenigg 3 4 RAL PRACTICE. By Professor H. TANNER. 


>| FIEL D- AND. G ARDEN CROPS, DISEASES OF. 


With a | 


Chiefly such as are caused by Fungi. By WORTHINGTON G. 


SMITH, F.L.S. Feap.8vo. 45. 6d. 
CO., LONDON 
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A FINE TONIC AND 
DIGESTIVE. 
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An excellent relish for ,“ fish, flesh, 
and fowl.” 
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is marvellously accurate, guaranteed by the maker, anc 
shown tls 
* MARTIN | 


which is so 


presents the 
constructed that it advances or recedes from the centre, 


HICKS, | 


Wholesale Manufacturer of 


MAKER: 
All kinds of Meteorological Instruments, &c., 


more open scale, combined with 


The illustration re 
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This wonderful Instrument, the invention of Major 





es ofthis New Aneroid are being 
Exhibition by Messrs. Brapy & 


THE NEW PATENT 


Further Particulars on Application. 





ANEROID BAROMETER. 





8,9, & 10 Hatton Garden, London, £.C. 


WATKIN, R.A., the Inventor of the famous Range- 
Finder, ismade with three Circles of Figures instead of 
as the case may be, and faithfully indicates which circle 
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INDICATED. 


lighting (the dynamo or pumft 
henengine ts required for other 


purposes). 


CROSSLEY BROS.,|“tHE ANEROID OF THE FUTURE.’| 





VER 25,000 SOLD. 
Limited, 
MANCHESTER. 


2-MAN TO 100 H.P. 
“OTTO” 


|GIVES OFF 1 H.P. ON THE BRAKE. 


Very suitable for driving amateurs’ 
shop, pumping water to house, driving 


Cc * OsSSLEYV’S 
OTTO” 
GAS-ENGINE. 
O 
ROSSLEY’S 
NEW 5-MAN POWER 
laundry machinery, chaff-cutting, &c. 


, | being disconnected w 
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W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


AWARDED GOLD MEDAL, LIVERPOOL, 1886. 


ned ete Le CAL MIGROS COPE... | _ INTERESTING MICROSCOPIC OBJECTS, 


low price, W. and S. have introduced this instrument. It is mounted on a Mole Cricket, very fine 

very firm brass foot, has sliding body for coarse adjustment, draw-tube, Section of Coffee Berry 

plane and concave mirrors, tube fitting of universal size for under-stage Cuticle of Tea Tree—Test for Adulteration 

apparatus, set of diaphragms, and is fitted with W. & SONS’ improved Stings on Leaf of Nettle 

form of fine adjustment, hitherto only supplied to their most costly instru- Whole Cysticercus from Rabbit, wit h Head and Ho oklets, very fin 
ments ; this is perfectly free from all lateral motion, even when working with Fine Slides of Eozoon canadense ese os 
the highest powers, and permits of the greatest possible delicacy of adjust- Diatomacez from Oamaru, N.Z. . 

ment. The entire instrument is finished in the very best manner, and is Section of Leaf of Eucalyptus globulus, throug sh Stomata 


altogether superior both in optical and mechanical parts to anything previously Milk Vessels in Root of Scorzonera 
designed for STUDENTS’ USE. 


Can be supplied combined with a hoist, pump, 


dynamo for electric 





HH Ww 


Scales and Hairs of Insects and Butterflies, arranged asa ‘Sprig of 
With One Eye-piece, } and 1 — first-class English Objectives in Flowers . oe . ee ° «. 8s. 6d. and 10 © 
Mahogany Cabinet, price £4 1 Do. do. as Bouquets and Vases 
The instrument can be had fitted with W. & SONS’ improved rackwork of Flowers ... 158., 21s., and 30 ° 
coarse adjustment instead of the sliding body, at an extra cost of £1. 


*,* These are . very suitable for Exhibitions, Soirée ss, &e, 


Illustrated Catalogue of Microscopes and Apparatus Classified List of 40,000 First-Class Objects, sent Post Free 
sent Post Free on application. on application. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 
OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


Printed by RicHarp Cray anp Sons, at 7 aad 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, rr2 Fourth Avenue, New York.—Tuurspay, Oc’oer 6, 1387. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH, 


NO. 937, VOL. 36.] 


THURSDAY, 











[PRICE 15 CENTS. 








Registered as a Newspaper at the General Post Office.] 
Now Ready, Price 6s. Vol. XXII.—New Series, Vol. II., Part I., 
OCTOBER 1887. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Profs. HUMPHRY, TURNER, and MCKENDRICK. 


Contents. 

. Prof. T. Wesley Mills, M.D. Physiology of Heart of Snake. 

Frank E. Beddard, M.A. Structure and Development of Ovum in an 
Annelid (Zudvilus). (Plate I.) 

3. W. Arbuthnot Lane, F.R.C.S. Causation of some Curves which develop 

in Mollities Ossium, Rickets, and Osteitis Deformans. 

. J. Bland Sutton, F.R.C.S. Critical Study in Cranial Morphology. 

C. B. Lockwood, F.R.C.S. Development and Transition of Testis, 
Normal and Abnormal. (Plate II.) 

5. H. St. John Brooks, M.D. Short Muscles of Pollex and Hallux of 
Anthropoid Apes. (Plate III.) 

Prof. Dwight, M.D. Muscular Abnormalities. 

Prof. Caton, M.D. Recording Apparatus for Use of Practical Physio- 
logy Classes. (Plate 1V.) 

Prof. De Burgh Burch, M.D. Model for Demonstrating Action of 
Muscles of Kye-Ball. 

. Prof. Struthers, M.D. Anatomy of Megaptera Longimana. Part I. 

(Plates V. and VI. 

11. Prof. Windle, M.D. Myology of Zrethizon epixanthus. 

12. Notes from Physiological Laboratory of University of Edinburgh. 

13. Proceedings of the Anatomical Society of Great Britain and Ireland, 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh. 
NEW LANTERN MICROSCOPE 
OXVHYDROGEN OR Evectrric Licur, 
(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 
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TA -- > 
With Lime-light this Instrument showsa Flea 15 teet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


on application. 
NEWTON & CO., 
- Opticians To THE QUEEN AND THE GOVERNMENT 
AKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
For Cotiecss, Institutions, &c. SPECIAL OPTICAL APPARATUS FOR 
Povariscopy, SPECTROSCOPY, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 


8 FLEET STREET, LONDON. 


[All Rights are Reserved. 








THE BEST MAGIC 
LANTERN MADE. 








New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved Zree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1888. Price 
£2 14s. od., or with Aour-Wick Lamp £3. 


NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3¢. 
JONUN BROWNING, 
63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 









The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermcmeter for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case, £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 
of purchasers. 


NEGRETTI & ZAMBRA, 
ScienTiIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
BRANCHES :—45 CORNHILL; 122 KEGENT STREET. 
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THE UNIVERSITY OF MELBOURNE. 





DEMONSTRATOR AND ASSISTANT LECTURER IN BIOLOGY. 
The University of Melbourne invites Applications for the above post. 
= Salary is £400 per annum. 
he duti s of the Demor strator wi wall — 
a I'o demonstrate to the various practical classes in the Biological 
L ms ratories. 
To deliver such Lectures as may be from time to time arranged. 
6) To assist the Professor generally in the werk of the Biological 
f ations, with Testimoni als, to be addressed to the AGENT-GENERAI 
foe = lony of Victoria, 8 Victoria Chamber:, Victoria Street, West 





; Lead lon, S.W., not later than NOVEMBER 3, 7: 
selected Candidate wil be granted £1co for his 


Melbourne 


passage to 
A.C. BROWNLESS, 
Chancellor « of the Univers. ty of Melb 
UNIVERSITY EXTENSION 
LECTURES. 





A Course of Ten Lectures on ELEMENTARY METEOROLOGY, 
entitled ‘‘Climate and Weather,” will be delivered at the CITY of 
LONDON COLLEGE, White Street, Moorfields, commencing MON- 
DAY, October 17, at 7.30 p.m., by A. W. CLAYDEN, M.A, Fee, 3s. 6¢. 


the Course. 


UNIVERSITY COLLEGE, LONDON. 






INTERMEDIATE M.B. and B Se., UNIVERSITY of LONDON, 

Advanced Courses of PR AC TICAL PHYSIOLOGY and PHYSIO- 
LOGICAL CHE p+ meee se adapted for the requirements of the above 
Examinations, are given during the Winter Session. 

Information reg ng the : Classes m: Ly be obtained at the Physiological 


,» Ge wer Stre et. 


PRACTICAL BIOLOGY. 


MAS CHARTERHOUSE SCHOOLS, Goswell Read, near 
a GOLD MEDALLIST in BIOLOGY of 
‘ommenced on FRIDAY, October 7. 





Laboratory, Un re 








ST. TH 
Aldersgate Street Station. By 
University College, London. (¢ 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

The objec t of the School is to afford a Sound Education, 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for ae al pursuits. Boys 
are receive d from seven to fi urteen years ofage. There is a Junior Class, 
specially ad ya ito prepare tt le younger rb oys for the work of th le hig gher 
classes. Each pupil will receive 
jects wherein he is weak, 





A oy course 





in 





g encou irag om | 


of Instruction includes all the subjects required at the various public 
examinations. “The Principal has had many years’ experie nce in good 
schools, and has proved himself a most successful Maste r. 1e Fees are 
moderate ihe Prospectus and particulars, apply to the PrincrpaL 


~ AGRICULTURAL COLLEGIATE 
SCHOOL, 





EAST GRINSTEAD, SUSSEX, 
For Sons of Ger * men, from seven years ofage. The Course of Studie 
or Instruction is designed to prepare boys to occupy the positions of Land- 


owners, Lan om Farmers, intending Colonists, &c. It provides full 


instruction in the practice and science of Agriculture and Estate Ma anage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 





owing advantages:—A1 ation. 





The College offers the foll nost superior ed: 
A Staff of Masters selected for their qui ulifications as Scholars and their 
tried ability as ‘Teachers. A Boar x Department carefully supervised and 


ing 
s diet liberal, and all arrangements calculated to 
develop gentlemanly hat bits and to produce feelings of self-respect. 
The strictest attention to the m 1oral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils, 
Prospectus and all particulars on 1 APP lication to the PRINCIPAL. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., X&c. 


excellently appointed ; 


RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 


New SERIES OF ROCKS, MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON Appt ICATION. 
SAMUEL HENSON, 
277 STRAND, LONDON, 

Opposite Norfolk Street. 








which will fit | 


| New 


| 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET 


W ho last week sent to his Subscribers Sida crys‘allina, wi 
scription of the clasping organs on the back of the he: é 
Alcyonella fu ngosa, Cristatella mucedo, Plum: atella repens, Fred 

tana, Dero obtusa, Melicerta ringens, Limnias cer: u‘ophy! lli, Lept 
hyalina, Volvox globator ; also Hydr: a, Ameeba, Vorticella, Cray fish 
other a imens for (Huxley and Martin’ +) Biological Laboratory work. 
_ Weekly. announcements will be made in this place of Organisms T. 
» supplyin 


os 


, BIRMINGHAM, 

















enti Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tutes for ros. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 
EDINBURGH GEOLOGICAL SOCIETY, 
The Transactions, vol. v. part 3 (11 plates) are now ready, 
Price 6s. 
MACLACHLAN & STEWART, 


Edinburgh. 


Lendon: SIMPKIN, MARSHALL, & CO. 
Societies in exchange who have not received a copy will please commu 
cate with the Secretary. 
THE EXAMINATION SYNDICATE, 
Consisting of Graduatesin First-class Honours in Classics and Mathematic 


and of experienced Teachers of Modern Languages, sup] lies tutors and 
schools of all grades (including those of ladies), on the shortest not ce, with 
Orig inal Examination Papers (U nseen or in Prescribed Subjects) of vario 
legrees of diffic ulty, suited to all ages.and classes of pupils. 
All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
t GRENVILLE STREET, MOUNTJOY SQUARE 
UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 


DUBLIN. 


Packet P* 24 Textile Fibres ) 
a V* 12 Dissections of Blowfly { Post free, 
X* 12 Diatomacez 2s. 1d. each Packet 


»»  Y* r2 Parasites 


EDWARD WARD, 


H. BUTLER, ARS.M., &c., 


148 BROMPTON ROAD, LONDON, S.W., 


249 Oxfird Street, Manches‘er. 














Just reeeived : BOTANIC AL SPEC IMENS illustrative of the 
of fructification ze sections of trunks of Acrogens anc 1 Endogens ; Foss! 
FoRAMINIFERA from the London Clay. Piccadilly, an 1 from the Chillesford 
Beds, of Chillesford and Easton Bavent; Micro-pHoroGrapns of rock 
s : ‘Tourmaline Granite, pseudomorphous Sch Rock, and fin 
n East Cornwall; and crystallized Apati Scapolite, and 





utile from Seri ay. Plants for lecture purposes to wdae. 


JAMES R. GREGORY, 


Mineralogist and Geologist 
AND TYPICAL COLLECTIONS FOR 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK 
rIONS FOR MICROSCOPIC EXAMINATION. THE LARGES1 
STOCK AND GREATEST VARIETY INLONDON. NEW 

NOW READY 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices, Als¢ 
Lists of Rare Minerals, Rock Specimens, Geological 

Collections, Hammers, and Microscopic Secticns of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY AND 
STRATION MAY BE OBTAINED FROM 
MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 
15 KREMLIN DRIVE, TUE BROOK, LIVERFCOL. 
Awarded Sevén Medals and Three Diplomas. 


SPECIAL 





STUDEN'S, 
FOR 
SEC- 


LISTS 


Appa! atus, 


DEMON- 





nd 
nt 
la 
ra 
ad 
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DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; 
PARKER & COWARD, Broadway Chambers, Westminster. 





THE LAKE AGE IN OHIO; OR, SOME 
EPISODES DURING THE RETREAT OF THE NORTH 
AMERICAN ICE-SHEET. With 4 Coloured Maps. By E. W. 
CLAYPOLE, B.A., B.Sc , F.G.S., F.G.S.E., &c. (of Buchtel College, 
Akron, Ohio). Price 2s. 6d. 

MACLACHLAN & STEWART, Edinburgh. 
London: SIMPKIN, MARSHALL, & CO. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 430 pp., Illustrated with 1600 Woodcuts. 


Most Complete and Cheapest List of Apparatus. 


LITHOGRAPHY AND WOOD-ENGRAVING. , 


NATURE 





JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 


LONDON, W.C. 


VAN 
HOUTEN’S 
pure soluble COCOA 


Is THE BEST 
and really THE CH@#APE ST in th end. 





_ The BRITISH MEDICAL JOURNAL says:—“‘‘Van Houten’s Cocoa’ 
isadmirable. In flavouritis perfect, and it is so pure, well prepared, and 
rich,” &c., &e. 











MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
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By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in Kinz’s College, London. 


OUR MORALITY AND THE MORALQUESTION, 2s. 6d. 

100 FIGURES OF URINARY DEPOSITS. 5s. 

URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 

SLIGHT AILMENTS. Pp. 275. 5s. 

HOW TO WORK WITH THE MICROSCOPE. _ 100 
Plates. 21s. (Harrison ani Sons.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 2Is. 

BIOPLASM: Introduction to Medicine and Physiology. 65. 6d. 

PROTOPLASM. (New Edition preparing.) 

ON LIFE AND ON VITAL ACTION. ‘5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 64. 

THE ‘*MACHINERY” OF LIFE. 2s. 

DISEASE GERMS5. (Soiled Copies only.) 

London: J. & A. CHURCHILL. 


By Dr. ANTON FRITSCH. 
FAUNA der GASKAHLE und der KALK- 
STEINE der PERMFORMATION BOHMENS. 

The Six Parts published contain the Description of 73 Species of Stego- 
cephali (Labyrinthodonts), which are figured on 70 Coromo-lithographed 
Plates. Price of each Part, 32s. 

F. RIVNAC, Prague. 
Electrotypes of tle Figured Specimens made directly from the Negatives 


of the Coal can be had in 3 Ser.es, £5 each, from the Author. 


8s. 62. 





By Dr. ANTON FRITSCH. 
CRUSTACEEN der BOHMISCHEN 
KREIDE FORMATION, 
32 Pages, with 72 Figures and ro Chromo-lithographed Plates. Gives the 
Description and Figures of 72 Species and many beaut.ful restorations. 
Price 32s. 


F. RIVNAC, Prague. 


HOLLOWAY'S PILLS [mea 
pHO L( PUUrN| §] MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACIZ 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator cf the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling perdozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 1o inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


























NORTH BRITISH AGRICULTURIST, | 


the chief Agricultural Journal in Scotland,circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterested i1 the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published everyWednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal Britishand 
Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirected totheAGRICULTURIS1 
“ oo best existing papers for Advertising Farmsto beLet and Estates 

or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 

Offices—377 High Street, Edinburgh; and 145° Queen Victoria Street, 
London, E.C. Money Orders payaLle to C. and R. ANDERSON. 
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GEORGE PHILIP & SON'S LIST. 


THE GEOLOGY OF ENGLAND 
AND WALES. 


By HORACE B. WOODWARD, F.G.S., 
Of the Geological Survey of England. 
Second Edi tion, Revised and much Enlarged, with Geological Map (size 
24 in. by 20 in.) and numerous illustrations. Demy 8vo, Cloth, 18s. 
Opinions of the Press on Second Edition, 
**A book which every English geologist must have at his elbow.”— 


Athenaeum. 
“A veritable mine of facts, well indexed, and admirably supplied with 


references for the advanced reader.”’"—Nature. 





To Science Teachers and Students. 


Just pub lished. P rice 6d. 


A CLASSIFICATION OF ANIMALS. 


With especial reference to the Fossil Forms. 
By E. T. NEWTON, F.G.S., F.Z.S. 


Technical, Industrial, and Trade Education. 


ust published, 4 vols. Crown 8vo, Cloth, 24s. ; or each vol. separately, 6s. 


MANUALS OF COMMERCE, 


Technical, Industrial, and Commercial. 
Illustrated with Maps, Statistical Charts, and Tables 
By JOHN YEATS, LL.D., F.G.S., F.S.S., &c. 

VoL. L—THE NATURAL HISTORY OF THE RAW 
MATERIALS OF COMMERCE. Illustrated by Synoptical Tables, 
and a Folio Chart. A Copious List of Commercial Products and their 
Synonyms in the Principal Europe an and Oriental Languages. A 
Glossary and an Index. With an Industrial Map of the World. Printed 
in Colours, 

VoL. IIL.—THE TECHNICAL HISTORY OF COM- 
MERCE-;; or, the Progress of the Useful Arts. Illustrated by a large- 
size Industrial Map of the British Isles, printed in Colours, with Table 
of Alloys. 

VoL. IL.—THE GROWTH AND VICISSITUDES OF 
COMMERCE IN ALL AGES: an Historical Narrative of the Indus- 
try and Intercourse of Civilized Nations. Illustrated with M: ups of the 
British Empife, and Charts of Caravan Routes, Ancient and Modern, 
printed in C oluurs. Appendix and Folio Chart. 

VoLt. IV.—RECENT AND EXISTING COMMERCE. 
With Statistical Supplement. Map showing Trade Areas and Railway 
Communication, and Tabulated List of Places important in Business or 
Trade. 

Detailed Poagpeins 9 ost foe on application. 

London: GEORGE PHILIP & SON, 32 FLEET: STREET. 

Liverpool : 45-51 S. CASTLE STREET. 








Now Ready, Price tcs. 6d., with numerous W welivens, 


EXERCISES IN QUANTITATIVE 
CHEMICAL ANALYSIS: with a SHORT TREATISE on GAS 
ANALYSIS. 

By W. DITTMAR, LL.D. (Fdin.), F.R.S., F.R.S.E., 

Professor of Chemistry in the Glasgow and West of Scotland Technical 

College. 


Glasgow: WM. HODGE & CO. London: WILLIAMS & NORGATE. 


31S TA 


Mathematical hmmet ait to H.M. Government, Council cf 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Liiustrated Price List Post Free. 

W.F. S. obtained the only Meda in the Great Exhibition of 1862 for 
Excellence of Const:uction of Mathematica! Instruments. anc the only 
Gop Mepat in the International Inventions Exhibition 1£85 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibiuon. 188¢. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 








Sampson Low, Marston, and Co.'s 
LIST OF NEW BOOKS 


Now Ready. 
Austral Africa; Losing it or Ruling it? Being 


Incidents and E Xperiences in Bechuanaland, Cape C aie ony. and En sland. 
By JOHN MACKENZIE. 2 vols. Demy 8vo. With Maps and 


Numerous Il ustrations. 32s. 
The Corsairs of France. By C. B. Norman 


(late goth Light Infantry, Author of *‘‘Yonkin; or, France in the Far 
Kast,’ &c. With Portraits and Map. 1 vol. Demy 8vo, Cloth, 18s. 
SECOND EDITION.—NEWiWORK BY DR. OLIVER WENDELL 

HOLMES. 
Our Hundred Days in Europe. Small Post 


8vo. Printed on ex:ra fine Paper. Cloth, Gilt Top. 6s. 


Living Lights ; ; a Popular Account of Phos- 
phorescent Animals and Vegetables. By CHARLES FREDERICK 
HOLDE R, Fellow of the New York Academy of Sciences, &c., 
Author of ‘‘ Elements of Zoology,” ‘‘ Marvels of Animal Life,” ‘‘ The 
Ivory King,” ‘‘ Wonder Wings,” &c. 24 Illustrations. 8vo, Cloth 
Extra, 8s. 6d. 


Ran Away from the Dutch; or, Borneo from 
South to North. By M. T. H. PERELAER, late of the Dutch Indian 
Service. Square 8vo, Cloth Extra. 1o Illustrations. 7s. 6d. 


NEW NOVELS AT ALL THE LIBRARIES. 
Mohammed Benani. A Story of mie 


1 vol. Demy 8vo, Cloth, tos. 6d. 

The author is an American gentleman resident in Tangiers, who i. wer 
t> Washington to expose the cruelties existing yn Morocco under the c- 
ti n of the American flag. The Sultan of Morocco has, in conseque ~s e of 
these re presentatio ns, demanded an entire abolition of the protégé 
throughout his dominions. 


Hermosa; or, in the Valleys of the Andes. By 
Mrs. J. E. M AR’ TIN. 2 vols. Crown 8vo, ras 


Under the Stars and Under the Crescent. 


By EDWIN DE LEON. 2 vols. Crown 8vo, 12s. 
Raphael Ben Isaac. By Joun 


2 vols. Crown 8vo, 12s. 
London: SAMPSON LOW. MARSTON, SEARLE, & RIVINGTON 
St. Dunstan’s House, Fetter Lane, E.C. 
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SWAN SONNENSCHEIN & CO.’S NEW LIST. 


The Microscope i in Theory and Practice. By Profs. Cart 
NAEGELI and S. SCHWENDENER. Translated by J. MAYALL, 
Jun., with a Preface by FRANK CRISP. 2co Illustrations. rs. 

TWO IMPORTANT WORKS OF TRAVEL AND DISCOVERY. 

1, The Solomon Islands and their Natives. By H. b. 
GUPPY, M.B. With Numerous Plates, Coloured Maps, and Wood- 
cuts fror m Photos by the Author. Royal 8v0, Extra Cloth, gilt, 25s. 


2. The Geology and Physical Characteristics of the 


Solomon Islands. By H. B. GUPPY, M.B. With 4 Maps, ros. 6d. 


An Elementary Text-book of British Fungi. By W. 
DE LISLE HAY, F.RG.S. With about 400 F gures. Royal & 
Clth Extra, 15s. ‘‘ A useful and trustworthy manual.” — Scotsman. 


Elementary Text-book of Practical Botany. A Manual 
for Students. Edited from the work of Prof. W. STKASBURKGER, by 
Prof. W. HILLHOUSE, M.A., of the Mason College, Birmingham. 
Illustrated by a large number of new Woodcuts_ 8vo. gs. 

* As an exposition of the new methods of botanical research, it is the best 
hand-book we have yet seen, and should be at hand in every laboratory.’’— 
Atheneum. 


St. Bernard’ s: the Romance of a Medical Student. 
By ASSCULAPIUS SCALPEL. 1 vol. ros. 6a. This book, which is 
written by a London Hospital Surgeon of wide exp« rience, might be 
fitly entitled, ‘‘ Behind the Scenes in a Great Hospital.” It describesin 
a manner never before ad pted, and obviously under the guidance of 
personal experience at every step, the actual life, the doings and suffer- 
ings of doctors and patients, students and nurses, of these vast institutions 
in London. The revels ations incidentally made at almost every page w.ll 
undoubtedly prove startling to the outside public. 


The Best Books: a Reader’s Guide to the Choice of 
the Best Available Books (about 25,000) in all Departments of Science 
Art, and Literature duwn to 1387, with the Dates of the First and La 
Editions, and the Prices, Sizes, - Publishers’ Names of each Book. 
With a Copious Topical Index. By WILLIAM SWAN SONNEN- 
SCHEIN 740 pages, 4to, Cloth Extra, 21s. (Tis day. 

The Contents are :—CHRISTIANITY, 112 sections; Non-CHwIsTIAN 

RELIGION and MyTHo.Locy, 49 sections; PHiLosopHy, 65 sections ; 

SociETY, 92 sections ; GEOGRAPHY, ToroGrAPHy, and ETHN GraPnHy, 5 

sections ; His TORY and ANTIQUITIES, 98 sections ; B1roG: APHY, 33 sectior 

ScIENCE, 95 sections ; MEpDICcINE, 58 sections; ARTS and ‘1 RADE, 156 se 

tions; LiTERATURE and PHILOLOGY, 150 sections. 


SWAN SONNENSCHEIN, LOWREY, & CO., Paternoster Square. 
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SUBSCRIPTIONS TO “NATURE.” 
s dd. 
Yearly .. cece r ee vercees 088 O 
Half-yearly . 2. +e 2-2 ee ee 2 14 6 
Quarterly... Os SS OS Se 
To the United States, the Continent, &c. :— 
$s. . 
TOE oe He ed CHS Hs OTS 
Half-yearly ... « ‘© ace Oe a Oe 
Quarterly . cw eee scenes & O 
To India, China, and Japan :— ‘ 
s. . 
Yearly SS Bubb Ok ee ee Oe 
Half-yearly eek ce oS 
Quarterly . oe a - 86 
CHARGES FOR ADVERTISE EMENTS. 
Three Linesin Column 2s. 6d. ~9d. per Line after. 
ge & 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . x <8 25 © 
Half a Page, ora Column. .......- “3 ; o 
Whole Page. ° °° ° oO 


Money Orders payableto MA CMILLAN & co. 
OFFICE : 


29 BEDFORD STREET, STRAND, W.C. 





a la , 
Diary of Societies, 
LONDON. 

FRIDAY, OcToser 14. 
Parxes Museum, at 8.—Sanitary Appliances: Prof. W. H. Corfield. 

TUESDAY, OcrToser 18. 
Parkes Museum, at 8.—Food (including Milk), Sale of Food and Drugs 

Act: C. E. Cassal. 

FRIDAY, OctTosBeEr 21. 

ParkEs Musevm, at 8.—Infectious Diseases and Methods of Infection. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 





Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. 
Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


Theodor 





prem Exhibition poe etsnest 31. 


PROF. A. E. FOOTE would call the attention 
of the friends of the numerous teachers, professional 
men, and amateurs, that have favoured him with 
their custom, to the fact that but a short time 
remain in which they can avail themselves of the 
remarkable opportunity of adding to their collec- 
tions choice American Minerals at low prices. 

He would respectfully urge all to visit him as 
soon as possible, as ke expects to pack up his great 
collection, which covers neariy 2000 feet of floor 
space, very soon. 

The nature of the business precludes the possi- 
bility of having a branch in London. He must 


Rutile, 
Eyaz Mag.Cove, Art 


e the business his constant personal supervision. 





giv 


NEW ARRIVALS —Especial attention is called to the Lists of Minerals 
from Hungary, Germany, and England, in the late numbers of NATURE. 


EDUCATIONAL COLLECTIONS.—Now for the first time there are a 
large number of the systematic collections on hand at the very low prices 
mentioned below. These collections have received the very highest com- 
mendations from Profs. Baird, Dana, and nearly all leading educators in 
America. The following are a few of many institutions that have purchased 
of him here : British Museum, Museum of Practical Geology (Jermyn Street), 
Science and Art Departments of London and Dublin, Cambridge University, 
&e. 

The collections of roo illustrate all the principal species and all the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Collections 
give name, locality, and_in most cases the composition, accompanied by 
Illustrated Caz atalogue. Sizes given are average. 


NuMBER OF SPECIMENS. 25 50 100 100 200 300 

In boxes. Without boxes. 

Crystals and fragments ... * 2s. 4s. 8s. 48. 85. 125. 
Student’s size, larger “ 6s. 125. 24s. Zt £2 £5 
Amateur’s size, 24 x 14in. on 2 £5 £10 
High School or Academy size, 24 x shit in. . Shelf Specimens 45 = £20 
College or University i 34 X 6in., ‘Shelf Specimens £10 £30 £60 


Kew als 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

t makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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The Hon. C. H. Wynn, Rig Corwen, North W ome says of 


.) BAILEYV’S HOT-AIR ENGINE. 


**It really costs nothing to work, except a little oil, as I seldom burn anything but cinders.”’ 


These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for domestic 
power purposes, amongst whom may be mentioned Earl Loudoun, the late Sir Swinnerton Dyer, Bar.., Lady C. Kerrison, Sir Gilbert Greenall, 
the Hon. Waldegrave Leslie, H. D. Pochin, Esq , J.P., Colonel MS Corquodale, &c. 


_W. H. BAILEY & CO., Albion Works Salford, Manchester. 


HARVEY & PEAK, 


Pac / xX . : " (By Appointment te the Royal Institution of Great Britain,) 
lf =} =! ra a ad | ae oe a SUCCESSORS TO 
ley eh i QL W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT’S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &e., ,on a well illuminated 
and fi at fie) Id. 


PER EREN, SON, AND. RAYMENT 
(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
101 HATTON GARDEN, LONDON, E.C. 









































TO STUDENTS. —SUPERIOR HOME THE ENTOMOLOGIST’S MONTHLY 
off-red in the House of a Lady. Separate Study and every comfort. MAGAZINE. 


Best part, South Kensington, near School of Science and Museum. 
255. inclusive. Reduction for friends and en ency. References to Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
parents.—Mrs. K., 42° Tregunter Road, Redcliffe Gardens. 


— a a by C. G. Barrett, a w. ere. W. W. gg M.A., 


RICHARD ANDERSON & GCO., 1-S., K.tcnemam F-Re.. &. Sememane, F-1-5.en8 


Successors to SANDERSON & CO. (Established 1852). This Magazine, commenced ‘ 1864, contains aiialiieal articles and notes 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription —-Six Shillings per Volume, post free. The volumes com 
mence with the June numberin each year 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


Manufacturers and Erectors of every description of 


N.B.—Communications, &c., should be sent to the Editors at tl « above 












address. 
ELECTRICS BELLS, SEE SERPENTINE RRR 
SPEAKING-TUBES, &c, &c., THE ZOOLOGIST: 
“HURCH-SPIRES AND CHIMNEY-SHAFTS 
a nee ERED. A MONTHLY MAGAZINE OF NATURAL HISTORY. 
EIGHT FIRST-CLASS PRIZE MEDALS. | Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 
Price-Lists Post Free. British Ornithologists’ Union ; contains— 
22 Kirkgate Buildings, Huddersfield |  Orizinal Articles by well-known naturalists in every branch of zoology; 
Cs . | hadits of animals ; arrival and departure of migratory birds; occurrence of 
LEADENHALL HOUSE, 101 LEADENHALL STREET, rare birds ; distribution and migration of British fresh-water fish ; new or 
L DON, EC. rare marine fish; local aquaria; British reptiles; British land and fresh 
water mollusca, with remarks on the haunts and habits of the species ; ond 
Telegrams—“ TONNERRE LONDON.” other matters of general interest to those who delight in natural- history. 


—___-—_______——._ [|_ Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
| lations from foreign zoological 

Month. of natural history books. Occasional trans 

— rstof every oe journals of important and interesting articles in various branches of zoology, 


JOURNAL OF BOTANY, There are occasional woodcuts. 


BRITISH AND FOREIGN. SIMPKIN, MARSHALL, & CO., Stationers’ Hali Court. 


| 
| 
Edited by JaMEs BRITTEN, F LS » British ‘Museum. Dicttie cat uae Month, price Sixpence. 
ConTENTs :—Original Articles by leading Botanists.—Extracts, and | 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— THE ENTOMOLOGIST: 


Proceedings of Societies. 


Price rs. 3¢. Subscription for One Year, payable in advance, 12s. | AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. Edited by Joun T. CarrIncTON, 
With the Assistance of 


THE BREWERS’ GUARDIAN : : | Freperick Bonp, F.Z.S. | RIcHArRD SouTuH. 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, | Epwarp A.Fitcu, F.L.S. J. JENNER Weir, F.L.S. 
Licensing, Legal, and Parliamentary Matters. F. Bucnanan Wuirte, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden ; Notes o8 
Habits, ‘Life- Histories ; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicatesand Desiderata. 

WoopcurT ItLustrraTions and occasional LirThoGRAPHED and CHROMO 
LITHOSRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Statiorers’ Hall Court 











| 

REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE | 

REcorpD. | 

The Organ of the Country Brewers. | 

** The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day | 

Single copies rs. each. Registered for transmission abroad. | 
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MESSRS. MACMILLAN & GO.’ SCIENTIFIC WORKS. 


NATURAL PHILOSOPHY. 
A Text-Book of the Principles of Physics. 


By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R. S.E., late Lec- 
turer on Physics in the Sch 901 of Medicine, Edinburgh. With Illustra- 
tions. Second Edition, Revised and Enlarged. Mediam 8vo. 2is. 
Elementary Practical Physics, Lessons in: 
By Professor BALFOUR STEWART, F.R.S., and W. W. HAL- 
DANE GEE, B.Sc. Crown 8vo. 
Vol. I—GENERAL PHYSICAL PROCESSES. 6s. 
Vol. I. —ELECTRICITY AND MAGNETISM. 7s. 6d. 
Vol. I1I.—UPTICS, HEAT, AND SOUND. [ln preparation. 


By 


A School Course of Practical Physics. 
the same Authors. 
Part. IL—ELE CTRICITY AND MAGNETISM. [In the press. 
Physics, Elementary Lessons in. By Pro- 


F.R.S. New Edition. With numer- | 

4s. 6d. (Questions on, 2s. 
By the same Sutin. 
New Edition, with Questions, 18mo } 
[Science Primers. 


fessor BALFOUR STEWART, 
ous [llustrations. Feap, 8vo. 


Primer of Physics. 


_ numerous Illustrations. 


On ‘Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Fellow of “Pembroke Coilege, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. Crown 8vo. 
7s. 6d. First Course. ON THE Nature oF Licut.—Second Course. 
On Licut as A Means oF InvestiGatTion.—I!hird Course. On 
THe BeneFiciAL Errects or Licur. 

Spectrum Analysis. Lectures delivered in 
1868 befure the Society of Apothecaries of London. By Sir HENRY E 
ROSC JE, LL.D., F.R.S., Professcr of Chemistry i in the Owens On . 
lege, Victoria Univers sity, ’Manchester. Fourth Ex dition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 


F.R.S., Ph.D., Professor of Applied Mathematics in the Owens College, | 
Victoria U nive rsity. f Appendices, numerous Illustrations, and | 
Plates. Medium 8vo. 


Mechanical Theory of Heat. By R. Clausius, | 
Translated by WALTER R. BROWN E A., late Fellow of Trinity | 
College, Cambridge. Crown 8vo. tos. | 

Heat. By P.G. Tait, M. A, Sec. R.S.E., for- 
merly Fellow of St. Peter’s C ode Ciiatiets Professor of Natural | 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 

Light: A Course of Experimental Optics, | 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. | 
With 200 Engravings and Coloured Plates. Crown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. | 
TODHUNTER, M.A., F.R.S. Feap. 8vo. Part I.—The a | 
of Solid and Fluid Bodies. With Illustrations. 3s. 6d. Part I1.— | 
Sound. Light,and Heat. 3s. 6d. 

Electrostatics and Magnetism, Reprints of | 

Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., | 

f St. Peter’s College, Cambridge, and Pri fessor c f | 

Second Edition. 


P: apers 2 ao 
F.R.S.E., Fel 
Nz roe bn i ~ sO 
Medium 8vo. 

Electricity ‘and Magnetism. By Professor 
SILVANUS THOMPSON. Fcap. 
vo 4s 6¢ 


Electricity and Magnetism, Absolute Mea- 





w 
ophy in the University of Glasgow. 


With numerous Illustrations. 


SUREMENTS IN. By Professor ANDREW GRAY, M.A., 
RS... Pott 8 38. 6d. 
Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8vo 


Heat and Electricity, A Collection of Ex- 


AMPLES ON. By H. H. TURNER, B A., Fellow of Trinity College, 
Cambnidg Crown 8vo. 2s. 6d. 
Steam, An _eneners Treatise on. By J. 


FERRV Cr 
PE ERY, C.E., Professor of Engineering in the Imperial College of 





Engin e do. With Illustrations, Numerical Examples, and 
Exerc ap. 8vo. 4s. 6d. 
Sound, “plementary Lessons on. By Dr. 
W. H.STONE, With Illustrations. Feap. 8vo. 3s. 6d. 
Units and Physical Constants. By J. D. 
Phi RETT, M.A., DCL, F.R.S., F.R.S.E., Professor of Natural 
ulos phy, Queen’s College, Belfast. Second Edition. Globe 8vo. 
Applied Mechanics : An Elementary General 
_ sr nn nto the Theory of Structures and Machines. By JAMES 
COTTERILL, F.R.S., Associate Member of the Council of the 


~ ee of N:z wal Archite cts, Associate Member of the Institution of 
ae he igineers, Professor of Applied Mechanics in the Royal Naval 
ollege, Greer nwich. Medium 8vo. 18s. 


MACMILLAN & 


NATURAL PHILOSOPH Y— Consinued. 
The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 


and Edited by Professor A, B. W. KENNEDY, C.E. With 450 
Illustrations. Medium 8vo,_ ars. A 
The Mechanics of Machinery. By A. B. 


W. KENNEDY, F.R.S., M.Inst.C.E., Professor of Engineering and 
Mechanical Techn slogy ‘in University College, London, With 
numerous Illustrations. Crown 8vo. 12s. 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M.A., F.C.S., F.C.I. 
Globe 8vo. 2s. 6d. 

Chessical Arithmetic. With 1200 Examples 

By thesame Author. Second Edition. Globe 8vo. 4s. 6d. 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D.Sc., Professor of Physics in the University of Texas, 
sometime Examiner in Mathem: atics in the University of Edinburgh. 


Crown 8vo. 75. 6d. 
ASTRONOMY. 
Popular Astronomy. ByS. Newcomb,LL.D., 


Professor U.S. Naval Observatory. With 112 Tihastrations: and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 18s. 


Popular Astronomy. By Sir G. B. Airy, 


K.C.B., F.R.S., late Astronomer-Royal. With numerous Illustraticns 
Feap. 8vo. 4s. 6d. : 
Astronomy, Elementary Lessons in, By 


J. NORMAN LOCKYER, F.R.S. New Edition. With numerous 
Illustrations. Feap. 8vo. 5s. 6d. (Questions on, 1s. 6d.) 
The Chemistry of the Sun. By J. Norman 
LOCKYER, F.R.S. With Illustrations. Demy 8vo. 14s. 
Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Edition. 


18mo. 15. H MISTRY [Sctenc ePrimers. 
CHE : 

Inorganic and Organic Chemistry. A Com- 
plete Treatise on In - yen and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Professor C. SCHORLEMMER, F.R.S. 
With numerous Illustrations. Medium 8vo. 

Vols. I. and II.—INORGANIC CHEMISTRY. 

Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 

18s. Vol. II. Part II.—Metals, 18s. 

Vol. IIIL—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustratic ns. Medium 8vo. Parts I. and 
II., 21s. each. Part III., 18s, : 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. ars. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Prelector of 
Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. 12s. 6d. ‘ 

The Study of Chemistry, an Introduction 
TO. By IRA REMSEN, Professorof Chemistry in the Johns Hopkins 
University, Crown 8vo._ 6s. 6d. 

Compounds of Carbon; 
mistry, an Introduction to the Study of. By IRA REMSEN, Professor 
of Chemistry inthe Johns Hopkins University. Crown 8vo. 6s. 6d. 


Chemistry, Elementary Lessons in. By Sir 


Part I.—Metals. 


or, Organic Che- 


HENRY E. pot Se F.R.S. New Edition. With numerous 
Illustrations. Feap. 8vo. 4s. 6d. Problems adapted to the same, 


18mo. 2s. 


by Professor THORP E. With Key. 
The Owens 


Practical Organic Chemistry, 





COLLEGE COURSE OF. By JULIUSB. ConEn, cig PACs 
font asses Lecturer on Chemistry in the Owers C ze, Mane rs 
With a Preface by Sir HENRY ROSCOE, F R 'S., and Prof 


SCHORLE MME R, F.R.S. Feap. vo. 2s. 6d. 
Owens College Junior Course of Practical 


CHEMISTRY. By F. JONES. With Preface by Sir HENRY E. 
ROSCOE, F.R.S. New Edition. With numerous Illustrations. 
Fcap. 8vo. 2s. 6d. 


Questions on Chemistry. A Series of Pro- 
blems and Exercises in Inorganic and Organic Chemistry. By F. 
JONES, F.R.S.E., F.C.S. Feap. 8vo. 35. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S. With numerous Illustrations. New Edition. 
With Questions. 18mo. 15. [Science Primers 

Chemical bag d Experimental Proofs of, 
FOR BEGINNERS By WILLIAM RAMSAY, Ph.D. Fcap. 
8vo. as. 6d. 


CO., LONDON. 
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ELEMENTARY CHEMISTRY. By M. M. Partison Murr, M.A., and Cuartes 


SLATER, M.A., M.B. Crown 8vo. 4s. 6d. 


PRACTICAL CHEMISTRY: A COURSE OF LABORATORY WORK. By 


M. M. PATTISON MUIR, M.A., and D. J. CARNEGIE, B.A. Crown 8vo. 35. 


A TREATISE ON THE GENERAL PRINCIPLES OF CHEMISTRY. By 


M. M. PATTISON MUIR, M.A., Fellow and Prelector in Chemistry of Gonville and Caius College. Demy 8vo. 1535, 


A TREATISE ON GEOMETRICAL OPTICS. By R. S. Hearn, M.A., Professor 


of Mathematics in Mason Science College, Birmingham. Demy 8vo. 12s. 6d. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. By S. H. Vines, D.Sc, 


Fellow of Christ’s College. Demy 8vo. With Illustrations. 215. 


A HISTORY OF THE THEORY OF ELASTICITY AND OF THE STRENGTH 
OF MATERIALS, from Galilei to the present time. Vol. I. Galilei to Saint-Venant, 1639-1850. By the late I. TOD- 
HUNTER, D.Sc., F.R.S., edited and completed by Professor KARL PEARSON, M.A. Demy 8vo. 25s. 

Vol. II. By the same Editor. [ Preparing. 


AN INTRODUCTION TO GREEK EPIGRAPHY. Part I. The Archaic 


Inscriptions and the Greek Alphabet, by E. S. ROBERTS, M.A., Fellow and Tutor of Gonville and Caius College. Demy 
8vo. With Illustrations. 18s. 








A Treatise on Natural Philosophy. By | Commons and Common Fields; or, The 
Sir W. THOMSON, LL.D., F.R.S., and P. G. TAIT, History and Policy of the Laws Relating to Commons and 
M.A., Professor of Natural Philosophy in the University of | Enclosures in England. Being the Yorke Prize Essay for 
Edinburgh. Part I, Demy 8vo. 16s. Part II. Demy | 1886. By T. E. SCRUTTON, M.A. Demy 8vo. 105. 6d. 

| 


8vo. 18s. ‘ , 
. _| Land in Fetters. Being the Yorke Prize Essay 
Elements of Natural Philosophy. By |“ “¢,. 19g: py T. E. SCRUTTON, M.A. Demy 800, 
Professors Sir W. THOMSON and P. G. TAIT. Demy 75. 6d. 
8vo. Qs. 


The Influence of the Roman Law on 
THE LAW OF ENGLAND. Being the Yorke Prize 
Essay for 1884. By T. E. SCRUTTON, M.A. Demy 8vo. 
10s. 6d. 


Bracton’s Note Book. A Collection of Cases 
decided in the King’s Courts during the Reign of Henry 
the Third, annotated by a Lawyer of that time, seemingly 

| by Henry of Bratton. Edited by F. W. MAITLAND. 
3 vols. Demy 8vo. [/m mediately. 

Rhodes in Ancient Times. By Ceci. Tork, 
M.A. With six plates. Demy 8vo, Ios. 6d. 


An Elementary Treatise on Quaternions. 
By P. G. TAIT, M.A. Second Edition. Demy 8vo. 
145. 

Mathematical and Physical Papers. By 
Sir W. THOMSON, LL.D., F.R.S. Collected from 
different Scientific Periodicals from May 1841 to the 
present time. Vol. I. Demy 8vo. 18s. Vol. II. 15s. 

[ Vol. ZI. in the Press. 


Mathematical and Physical Papers. By | 
G. G. STOKES, LL.D,, F.R.S. Reprinted from the | 
Original Journals and Transactions, with Additional Notes | 
by the Author. Vol. 1. Demy 8vo. 155. Vol. II. 15s. Rhodes in Modern Times 3y the same 

‘ol, ig he ress. ‘ “4 

AT ti the Th UF om re 6 Author. With three plates. Demy 8vo. 8s. 

reatise on e eory oO etermi1n- : . P 
ANTS AND THEIR APPLICATIONS IN ANALYsIs | ravels in Northern Arabia in 1876 


AND GEOMETRY. By R. F. SCOTT, M.A., Fellow | AND 1877. _By CHARLES | M. DOUGHTY, of Gon- 
of St. John’s College. Demy 8vo. 12s. ville and Caius College. With Illustrations. 2 vols. 
te 63 ‘ ; Demy 8vo. [Nearly ready. 


Hydrodynamics, a Treatise on the Mathematical 


ea minanap and Marriage in Early Arabia. 
Theory of the Motion of Fluids. By HORACE LAMB, | By W. ROBERTSON SMITH, M.A., LL-D., Fellow of 


M.A. Demy 8vo. 12s. Christ’s College, and University Librarian. Crown 8vo. 


The Analytical Theory of Heat. By | 75. 6d. 


JOSEPH FOURIER. Translated, with Notes, by A. | oe » s 
FREEMAN, M.A. Demy 8vo. 16s. } The Teaching of Modern Languages in 
| THEORY AND PRACTICE. Two Lectures delivered 


Notes on Qualitative Analysis. Concise | in the University of Cambridge in the Lent Term, 1537. 
and Explanatory. By H. J. H. FENTON, M.A., F.L.C., | By C. COLBECK, M.A., Assistant Master of Harrow 
Demonstrator of Chemistry in the University of Cambridge. | School. 2s. 
ee Seer oe The Growth of English Industry and 

Counterpoint. A Practical Course of Study. COMMERCE. By W. CUNNINGHAM, B.D., late 
By Prof. Sir G. A. MACFARREN, M.A., Mus. Doc. Deputy to the Knightbridge Professor in the "University of 
New Edition, revised. Crown 4to. 7s. 6d. Cambridge. With Maps and Charts. Crown 8vo. 125. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


No. 938, VOL. 36.] 





Registered as a Newspaper at the General Post Office. ] 


~MIGROSCOPIG OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 


ONE SHILLING EACH. 


| 
| 
COLLECTIONS SENT ON APPROVAL. | 
| 


NEW AND INTERESTING FORMS. 


R. AND J. BECK, 


CORNHILL, LONDON, E.C. 
‘NEW LANTERN MICROSCOPE 


OXYHYDROGEN OR Evectric LiGur, | 
| 
(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea 15 feet long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particularsand Report of Royal Microscopical Society 


on application. ND 
NEWTON & CO., 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DescriPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
FoR CoLtecEs, Institutions. &c. SPECIAL OPTICAL APPARATUS FOR 
Povariscopy, Spectroscopy, &C., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 
8 FLEET STREET, LONDON. 





THURSDAY, OCTOBER 20, 1887. 


THE BEST MAGIC 


’ 


—WORDSWORTH. 


[PRICE 15 CENTS. 





[All Rights are Reserved. 
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LANTERN MADE. 


ee 


WSTaTs 
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New Mineral Oil Lantern, 4-inch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved 7Aree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1888. Price 
£2 14s. o4., or with /our-Wick Lamp £3. 


NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3d. 


JONUN BROWNING, 

63 STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA’S — 

PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 


The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermcmeter for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case, £18 18s. These sets can be varied, 
the number of Instruments reduced or others added, to mcet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 
ScieEnTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 
BRANCHES :—45 COKNHILL; 122 KEGENT S1 REET. 
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THE UNIVERSITY OF MELBOURNE. 
DEMONSTRATOR AND ASSISTANT LECTURER IN BIOLOGY. 


The University of Melbourne invites Applications for the above post. 
The Salary is £400 per annum. 

The duties of the Demonstrator will be :— 

(1) To demonstrate to the various practical classes in the Biological 
L a 

(2) To deliver such Lectures as may be from time to time arranged. 

(3) To assist the Professor generally in the werk of the Biological 
Department. 

Applications, with Testimonials, to be addressed to the AGENT-GENERAL 
for the Colony of Victoria, 8 Victoria Chamber>, Victoria Street, West- 
minster, London, S.W., not later than NOVEMBER 3, 1887. 

The selected Candidate wi!l be granted {£100 for his passage to 
Meibourne. 


A.C. BROWNLESS, 
Chancellor of the  Caleennag of Melbourne. 


SUNDAY LECTURE SOCIETY. 


ST. GEORGE'S HAL - LANGHAM PLACE. 
The Opening Lecture neat Sunda stober 23. at Four o’clock precisely, 
willbe by DR. ANDREW WILSOx, F.RSE, F.L.S, on ** The Pursut 


of Health.” 
Members’ annual 
Payment at the door 
and One Penny. 


NORTH-EASTERN COUNTY SCHOOL, 


BARNARD CASTLE 





ubscription, £1. due on October 1 in each year. 
-Admission One Shilling (Reserved Seats), Sixpence, 





(EsTAB.isHeD 1882). 








The HEADMASTERSHIP of this School will be vacated in December next 
Second Grade School. Present stiy end £709 : und House, increasing with < 
progressive increase «f boys up to £8 20 boys in hosrg!, and 30 day vol 


to 
RICH ARI SON, Clerk t to the Governors, 


Fx particulars apply to R. T. 
Barnard Castle. 


KING’S COLLEGE, LONDON. 











The following Courses of Evening University Lectures are now beginning :— 
French Liter ture 8 Lectures on Tuesdays 6to7 
Manufacture of Iron and Steel 10 - Thursdays 7 to 8 
The Geometry of Newt oe 8§ * Wednesdays 7 to 8 
Greek and Latin Classes for) “ye Seen P 

the B.A. London Degrees § 7° ” Fridays ics 
Principles cf Geography we 8 °9 Fridays 7 to 8 
The L: gic of Statistics... 4 - Fridays 6to7 


W. CUNNINGHAM, Es 


For the prospectus apply to J. 


TYPE -WRITING. 
TO AUTHORS AND OTHERS.—A Barris- 








ter wishes to recommend a Young Lady who is a skilful and careful 
ry t with the Type writer. Usual rates. yg ed sent.—Apply, 
“ou...” Mr. Smsth, Wig-mz iker, C saunanted Tenge, 3 


EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, app oly to the PRINCIP AL. 


AGRICULTURAL COLLEGIATE > 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock. Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the foll< wing advantages:—A most superior edcation. 
A Staff of Masters selected for their qué alifications as Scholars and their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on application to the PRINCIPAL. 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


Fees 


; exceed 150 pages of sco words on ear ch page. 
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“LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, 


Who last week sent to his Subscribers Melicerta janus, with sketch and 
description. He also sent out Alcyonella fungosa, Plumatella repens, 
Fredericella sultana, Loph pus crys‘allinus, Melicerta ringens, Limnias 
ceratophylli, Stephanoceros, Volvox globator ; also Hydra, Amoeba, Vorti- 
cella, Crayfish, and other Specimens for (Huxley and Martin's) Biological 
Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 





3IRMINGHAM, 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18. 
or Twelve Tubes jor ios. 6a. 


Portfolio of Drawings, Eleven Parts, rs. each. 


ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the H nourable the Legislative 








Cour il .f Jamaica on the rgth day of April, 1837 : 
‘That a premium of £100 be offered for the production of the best Prac- 
tical smentary T'ext-book of ‘lropical Agriculture as specially ap p! icable 








to Jamaica, and embodying the first princip'es of Agriculture, wh ch shall be 
ubmitted to the Government on or before Mz ay 1, 1888; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
te -hnic al terms. 

* Examiners to be appointed by the Governor to decide on the merits of 





the Books submitted, with power to the Governor to withhold the prem.um 
should said Examiners report that no one work is of sufficient excellence 
‘The Book receiving the premium to become, so far as Jamaica is con- 
cerned, t = property f this Government. who will issue it for compulsory use 
in all Sc ho ols under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary; but the rights and property of 


the Auth r to be reserved to him in respect of all other Countr.es than this 
Island.’ 


In conformity with this Resolution the Government of Jama‘ca offers a 









premiur n of One Hundred Pounds for the best Elementar Text book of 
Tropica Ag riculture for use in Schools and appl able to Jamaic: 
As the object of the Mz unui: il is to create in the mind of the young an ea arly 


sat interest in the s»il and its products, it must in plan — le 
It will | 


and intellig 
be practic a and popular rather than theoretical ‘and technical. 
expected to treat of — 

I. THe ELEMENTS OF including notices of the following 
their variety, the 


AGRICULTURE, 












matters : Sorts—Their composition or elements, different 
purposes they serve, &c. Piant Lire—Its nature, how nourished and pro- 
pag 1, how it varies according to soil and ether conditions, how imy roved 
by selection of seeds, &c. Crimare—lIts influence on plant life. its de »~pend- 
| ence on elevation, exposure, &c. Manunes— Natural and artificiz ial, as sea 

food, the purposes served by various manures and other plant food. Rora- 
rion OF Crops, DRAINAGE AND IeRIGATION—The reasons for them a 
th ious wi ys in which they are effected. TILLAGE OPERATIONS, inclu 
ing ces of implements of varivus kinds and their uses, with hints 
runing, grafting, &e. 

II. Acricu-rurat Propucts. prominence being given to the pri pag 












1 of Economic Plants removal of pests, preparation and pac 

. re e products to be arrar gedin some convenient order fi 
purposes, such as ‘‘Grounp Provisto) Ns” and VEG#TABLES — 
Bananas, Oranges, Pine Apples, &c.—Srice Piment», Nutmegs : 
Cinchona, Castor Oil, 


for mz urket 





Ginger, 








&e.—Corrrr, CHocoLaTte, TEA, SUGAR.—DR"'Gs, 
Sarsaparilla, &c.—Tosacco—Dyes;, Annatto, Turmeric, Logwood, &c.— 
Fi For AGE. 

he Manual will be expecte d to treat of such matters as are named 
above, this outline is neitherintended to be complete nor obligatory, but only 
to aff rd a general indication of se kind of ‘Text-book ‘required. Part I. 


10t ‘cueeed one-third of the whole. ‘lhe Book is to be writte 
; the languag e is to be as ‘fren from technicalities as is compatible 
with accura y ; and adaptation to the purpose: of tuition will be regarded asa 
primary excellence. It is not expected that the }. ok when printed will 
The Governor of Jamaica will 


and will hold the copy- 














the premium, 








appoint three gentlemen to adjudge 
right f r Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quart 
House, Kingston, Jamaic: 1, on or before August 1, 1888. Each ont oct 
te have a motto and to be accompa ried by a sealed envel ope bearing on the 
out the same motto, and inside the name and address of the Author. 





turned. 





Unsuccessful manuscripts will be r 


OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 
Awarded Seven Medals and Three Diplomas. 
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THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies). on the shortest notice, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of difficulty. suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 

EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE DUBLIN. 


TO STUDENTS.—SUPERIOR HOME 


offered in the House of a Lady. Separate Study and every c>mfort. 

Zest part, Sovth Kensington, near School of Science and Museum. 
ass. inclusive. Reduction for friends and permanency. References to 
parents.—Mrs. K., 42 Tregunter Road, Redcliffe Gardens. 


UNMOUNTED MICROSCOPIC 
OBJECTS 
RECENTLY ISSUED. 
Packet ae 24 Textile Fibres ) 
»  V* 12 Dissections of Blowfly 
X* 12 Diatomaceze 
an Y* 12 Parasites 
EDWARD WARD, 249 Oxford Street, Manchester. 


Post free, 
”- td. each Packet. 


” 


F. H. BUTLER, A.R.S.M., &c., 
148 BROMPTON ROAD, LONDON, S.W. 
Just reeeived :— BOTANICAL SPECIMENS illustrative of the modes 


of fructification, large sections of trunks of Acrozens and Endogens ; Fossit 
ForaAMINIFERA frem the London Clay. Piccadilly, and from the Chillesford 
Beds. of Chillesford and Easton Bavent; Micro-puoroGrarnHs of rock- 
sections; Tourmaline Granite, pseudomorphous Schorl Rock, and _ fine 
Spirifere from East Cornwall; and crystallized Apatite, Scapolite, and 
Rutile from Norway. Plants for lecture purposes to order. 





JAMES R. GREGORY, 
Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, Fitzroy SQUARE, LONDON. 


: NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling perdozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for One 

Shilling. Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 


















ELECTRIC BELLS, 
SPEAKING-TUBES, &c., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
) LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


Telegrams—“* TONNERRE LONDON.” 




















INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S 52 ILLUSTRATED 
| CATALOGUE of HIGH-CLASS 
WATCHES WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
% tp | free on application to E, DENT 
ey Up and Co., Makers to the Queen, 
gy os | 
| 


61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 





Writing becomesa pleasure when this Inkis used. It has been adopted 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full Black. 

Does not corrode Steel Pens. 

Is cleanly to use, and not liable to Blot. 

Can be obtained in London, through Messrs. Barci ay & Sons, Farris g- 

don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin. 
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"Oe the 1st of every Month, price Seaatin. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Joun T. CarrincToy, 


With the Assistance of 
FrEpeERIcK Bonn, F.Z.S. RIcHARD South. 
Epwarp A.Fitcn, F.L.S. J. JENNER Weir, F.L.S. 
F. Bucnanan White, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insectsinjurious or beneficial to Farm or Garden; Notes cn 
Habits, Life-Histories ; occurrence of Rarities, &c.; there are Monthly 
Lists of Duplicatesand Desiderata. 

WoopcutT [tLusTRATIONS and occasions! L1THOGRAPHED and CHROMc- 
LITHOGRAPHED PLaTEs. 


SIMPKIN, MARSHALL, & CO.., Stétioners’ Hall Court. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland,circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterested in the 
management of land throughout the United Kingdom. 


The AGRICULTURISTis published everyWednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principa’ Britishand 
Icish Markets of the week. 


Thespecial attentionof Land Agentsis directed totheAGRICULTURIST 
as one of the best existing papers for Advertising Farmsto beLet and Estates 
for Sale. 


Advertisers addressing themse!ves to Farmers wil! find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh ; and 145 Queen Victoria Street, 
London, E.C. Money Orders payatle to C. and R. ANDERSON. 





eM at = 
INFALLIBLE 


HOLLOWAYS OINTMENT |eereaee 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES, and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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GEORGE PHILIP & SON'S LIST, 


THE GEOLOGY OF ENGLAND 
AND WALES. 


By HORACE B. WOODWARD, F.G.S., 
Of the Geological Survey of England. 





Second Edition, Revised and much Enlarged, with Geological Map (size 
24 in. by 20 in.) and numerous illustrations. Demy 8vo, Cloth, 18s. 
Opinions of the Press on Second Edition. 


**A book which every English geologist must have at his elbow.”— 


Athenaeum. , 
“A veritable mine of facts, well indexed, and admirably supplied with 
references for the advanced reader.""—Nature. 


To Science Teachers and Students. 





Just published. Price 6d. 
A CLASSIFICATION OF ANIMALS. 
With especial reference to the Fossil Forms. 
By E. T. NEWTON, -F.G.S., F.Z.S. 


Technical, Industrial, and Trade Education. 


Just published, 4 vols. Crown 8vo, Cloth, 24s. ; or each vol. separately, 6s. 


MANUALS OF COMMERCE, 


Technical, Industrial, and Commercial. 


Illustrated with Maps, Statistical Charts, and Tables. 
By JOHN YEATS, LL.D., F.G.S., F.S.S., &c. 
Vor. L—THE NATURAL HISTORY OF THE RAW 


MATERIALS OF COMMERCE. Illustrated by Synoptical Tables, 
and a Folio Chart. A Copious List of Commercial Products and their 
Synonyms in the Principal European and Oriental Languages. A 
Glossary and an Index. With an Industrial Map of the World. Printed 
in Colours. 


VoL. II.—THE TECHNICAL HISTORY OF COM- 
MERCE;; or, the Progress of the Useful Arts. Illustrated by a large- 
size Industrial Map of the British Isles, printed in Colours, with Table 
of Alloys. 

Vor. HI.—THE GROWTH AND VICISSITUDES OF 
COMMERCE IN ALL AGES: an Historical Narrative of the Indus- 
try and Intercourse of Civilized Nations. Illustrated with Maps of the 
British Empire, and Charts of Caravan Routes, Ancient and Modern, 
printed in Colours. Appendix and Folio Chart. 

Vor. IV.—RECENT AND EXISTING COMMERCE. 
With Statistical Supplement. Map showing Trade Areas and Railway 
Communication, and Tabulated List of Places important in Business or 
Trade. 


Detailed Prospectus post free on application, 
London: GEORGE PHILIP & SON, 32 FLEET STREET. 
Liverpool : 45-51 S. CASTLE STREET. 
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Price 2d. ; by post, 2}. 


PRACTICAL ENTOMOLOGY. Papers 


for Amateurs, with working diagrams. See Wednesday's issue of THE 
BAZAAR, which also contains many other interesting articles, and 
hundreds of announcements of all kinds of Property for Exchange 
Wanted, or for Sale by Private Persons. Price 2d. at all newsagents 
- pecnenales Specimen copy for two stamps.—Office, 170 Strand, 
sondon,. | 





NOW READY, with Illustrations, Crown 8vo, rs. 64. 


OUTLINES OF PHYSIOGRAPHY. 


THE MOVEMENTS OF THE EARTH. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 

Normal School of Science, and Examiner in Physiography for the Science 
and Art Department. 


London: MACMILLAN & CO., and New York. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 





REVIEW OF THE MALT AND Hop TrADES; AND WINE AND SPIRIT TRADE 
REcoRD. 
The Organ of the Country Brewers. 
‘The Brewers’ Guardian ’’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6d. per annum post free, dating from any quarter-day 
Single copies rs.each. Registered for transmission abroac. 





On the rstof every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. 
Price rs. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 








Mathematical Instrument Manufacturer t. H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
lilustrated Price List Post Free. 


W.F. S. obtained the only Meda! in the Great Exhibition of 1862 for 
Excellence of Const:uction of Mathematical Instruments. and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 












SOLE 


JAMES J. 
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Nore.—Samples ofthis New Aneroid are bein 
the Newcastle Exhibition by Messrs. Brapy 


This wonderful Instrument, 
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SUBSCRIPTIONS TO “NATURE.” 





s. 
Ve cnc te wes ids ee enc 
Half-yearly «2. 6 ee ee ee ee NG 
Quarterly. . 55+ eee eee eee J 


Aano®& 


To the United States, the Continent, &c. :— 
s. 
Veatly . cite thew tense scnee ye 
Half-yearly . . 2. 2 6 ee ee ee oe WS 
0 i a an a a ce re 


oaak 


To India, China, and Japan :— 
s. 
ca ne a 
Holf-yeurtly wc ee te oe 
a a ee a ee 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. -gd. per Line after. 


AAD 


fe. & 
One-Kighth Page, or Quarter,Column. . . .0 18 6 
Quarter Page, or Halfa Column . 2 25 2 
Half a Page, ora Column. ........3 5 0 
WE EG ck a os we oe Se eo ee 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Biary of Societies, 


LONDON. 





FRIDAY, October 2t. 
Parkes Museum, at 8.—Infectious Diseases and Methods of Disinfection. 


SUNDAY, Octoser 23. 


Sunpav Lecture Society, at 4.—The Pursuit of Health: Dr. Andrew 
Wilson. 
TUESDAY, OcTosBeErR 25. 
Parkes Museum, at 8.—General Powers and Duties of Inspectors of 
Nuisances ; Method of Inspection: J. F. J. Sykes. 


FRIDAY, OctToser 28. 


Parkes Museum, at 8.—Nature of Nuisances, including Nuisances the 
Abatement of which is difficult: J. F. J. Sykes. 





American Exhibition closes October 31. 
PROF. A. E. FOOTE would call the attention 


of the friends of the numerous teachers, professional 
men, and amateurs, that have favoured him with 
their custom, to the fact that but a short time 
remain in which they can avail themselves of the 
remarkable opportunity of adding to their collec- 
tions choice American Minerals at low prices. 
N He would respectfully urge all to visit him as 
soon as possible, as ke expects to pack up his great 
collection, which covers nearly 2000 feet of floor 
space, very soon. 

The nature of the business precludes the possi- 
P : bility of having a branch in London. He must 
give the business his constant personal supervision. 


ye a \ 
, Sa WW 
NAY nN 


Rutile, H 





NEW ARRIVALS —Especial attention is called to the Lists of Minerals 
from Hungary, Germany, and England, in the late numbers of NATURE. 


EDUCATIONAL COLLECTIONS.—Now for the first time there are a 
large number of the systematic collections on hand at the very low prices 
mentioned below. These collections have received the very highest com- 
mendations from Profs. Baird, Dana, and nearly all leading educators in 
America. The following are a few of many institutions that have purchased 
of him here : British Museum, Museum of Practical Geology (Jermyn Street), 
Science and Art Departments of London and Dublin, Cambridge University, 


Le. 


The collections of 100 illustrate all the principal species and all the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Collections 
give name, locality, and in most cases the composition, accompanied by 
Illustrated Catalogue. Sizes given are average. 


Number or Specimens, 25 50 100 100 200 300 
In boxes. Without boxes. 
5 a eco we wee OS es. Ss. 4s. 8s. 128. 
Student's size, larger a oe oe ae OR ba 245. ts £2 rs 
Amateur’s size, 2} x r}in. we eee eee Ol Oth £10 
on School or Academy size, 24 X 34 in., Shelf Specimens £5 £10 £20 

ollege or University Size, 3} x 6in., Shelf Specimens 410 £30 £60 


Crystals and fragments ... 
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BACTERIOLOCIGAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO,, 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d, 





Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF GHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 








MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VeRY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks. MICROSCOPIC SLIDEs. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 
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BAILEY’S 
HOT-AIR PUMP 






. tion! No skilled labour! Will burn any kind of fuel ! 
» Bailey's Hot-air Pump, Complete, ready for work, 
. daily, £32 
he saa 
Pumping Salt Water at 
Colwyn Ray Hotel. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 


ee. No Danger! No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 


Pamphlets and Particulars free. 


W. H. BAILEY & CO., Hypravutic Encineers, 
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PATENT 
ING ENGINES. 


Costs less to work than any other kind of engine. 
to supply any quantity of Water up to 4000 Gallons 





&c. AtsBion Works, SALFORD, MANCHESTER. ; 7 
Supplying a 
Mansion. 


HARVEY & PEAKE, 
[By Appointment to the Royal Institution of Great Britain,} 
SUCCESSORS TO 
W. LADD & CO., 

BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





LEWIS WRIGHT’S 








PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 

















ANITA 


and flat field. 


SON, AND RA YMEN T 


(LEJEUNE AND PERKEWN), 


MANUFACTURE FOR 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, 


THE TRADE ONLY 
MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 


tor HATTON GARDEN, LONDON, E.C. 








VAN 
HOUTEN’S 
pure soluble COCOA 


- Is THE BEST 
and really THE CH&APEST in the end. 


The BRITISH MEDICAL JOURNAL says:—“*‘Vaw Houren’s Cocoa’ 
isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 














MADE WITH BOILING WATER. 


EPPS’S © 


GRATEFUL COMFORTING. 


COCOA | 


MADE WITH BOILING MILK. 


HOUSEHOLD NECESSITIES ! ! ! 























| 








7 Borwicks™ 
“« Baking 









THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrett, J. W. Doucias, W. W. Fow rer, M.A., 
F.L.S., R. McLacuian, F.R.S., &. Saunpers, F.L.S.,and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864. contains standard articles and notes 
»n all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June numberin each year. 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


The volumes cow- 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Cnird Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains— 


Orizinal Articles by well-known naturalists in every branch of soology; 
haoits of animals ; arrival and departure of migratory birds; occurrence 0 





| rare birds; distribution and migration of British fresh-water fish ; new oF 
| rare marine fish; local aquaria; British reptiles; British land and fresh- 


water mollusca, with remarks on the haunts and habits of the species ; and 
other matters of general interest to those who delight in natural-history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign zoological 
journals of important and interesting articles in various branches of zoology, 
Chere are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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MESSRS. MACMILLAN & CO.’S SGIENTIFIG WORKS. 





BIOLOGY. 
A TEXT-BOOK OF PHYSIOLOGY. By Micwaet 


FOSTER, M.D., Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. 21s 
ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Sec, R-S., 
&c., and J. N. LAN LEY, M.A., F RS, Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. od. 
PRIMER OF PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., Sec.R.S., &c. With numerous Illustrations. 18mo. 
38 (Science Primers. 
PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition. With 
numerous Illustrations. Feap. 8vo. 4s. 6d. (Questions on, 1s. 6d. 
New Work for the Summer Session, on 


ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6d. 
ELEMENTS OF THE COMPARATIVE ANA- 


TOMY OF VERTEBRATES. Adapted fromt e German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biology in the 
University College of South Wiles and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


TREATISE ON COMPARATIVE EMBRYO- 

LOGY. By F. M. BALF.)UR, M.A., F.R.S., Fellow and Lecturer of 

Tnnity College, Cambridge. With Illustrat ons. Second Edition, 

reprinted without alteration from the First Edition. 

Vol. I. 18s. Vol. II. ars. 

ELEMENTS OF EMBRYOLOGY. By Prof. MicHAaEL 
F )STER, M.A., F.R.S., and the late F. M. BALFOUR, F.R.S. 
Second Edition, revised and enlarged. tdited by Apam SepGwick, 
M.A., and WaLterR Heaps. W th Illustrations. Crown 8vo. 10s 6d. 

ELEMENTS OF COMPARATIVE ANATOMY. 
3y Profes oc. CARL. GEGENBAUR. A Translation by F. JEFFREY 
BELL, B.A. Revised with Preface by Professor E. RAY LAN- 
KESTER, F.R.S. With numerous Illustrations. 8vo. 21s. 

ANATOMY, LESSONS IN ELEMENTARY. By 

ST. GE)RGE MIVART, F.R.S. With numerous Illustrations. 

Fcap. 8vo. 6s. 6d. 

TEXT-BOOK OF THE PHYSIOLOGICAL 

CHEMISTRY @F THE ANIMAL B )DY. Including an Account 

of the Chemical Cha ges occurring in Disease. By A. GAMGEE, 


A 


M.D., F.R.S.. Professor of Physiology in the Victoria University, the 
Owens College, Manchester. 2 vols. 8vo. With Illustrations Vol. 
I. 28s. [Vot. LI. in the press. 


A COURSE OF PRACTICAI. INSTRUCTION 
IN EL“MENTARY BIOLOGY. By THOMAS HENRY HUX- 
LEY, F.R.S., assisted by H. N. MARTIN, M.B., D.Sc. New 
Edition, revised. Crown 8vo. 6s. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAM"™ALIA. By WILLIAM HENRY FLUWER, 
LL.D., F R.S., Director of the Natural History Departments of the 
British Museu: a, late Hunterian Professor of Comparative Anatomy 
and Physi:logy inthe Royal College of Surgeons of England. With 
numerous Illustrations. Third —— Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morphol« gy 
of Vertebrates and Strickland Curator in Univ. of Camb. Cr. 8vo. ros. 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Science and Roy: al School of Mines. With a Preface 
by Tuomas Henry Huxzey, F.R.S. Royal 4to. 14s. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). 3y T. JEFFREY PARKER, B.Sc. Londen, 
Professor of Biology in the University of Otago, New Zealand. With 
Mlustrations. Crown 8vo. 8s. 6d. 

By Pro- 


THE FERTILISATION OF FLOWERS. 
fessor HERMANN MULLER. Translated and Edited by D’ARCY 
W. TH )MPS.N, B.A., Professor of Biology in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8vo. 21s. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytography, and a Glossary 
of Botanical Terms. By Profezsor ASA GRAY, LL.D. 8vo. ros. 6d. 


MACMILLAN & 


In 2 vols. 8vo. | 


BIOLOGY—continued. 


PRACTICAL a a IN BOTANY, A 
COURSE OF. 3y F. UO. BOWER, D.Sc., F.L.S., Profeine of 
3otany in the University of Glasgow: and SYDNEY H. VINES, 
M.A., D.Sc., F.R.S., Fell w and Lecturer, Christ’s College. Cam- 
bridge. With a Preface by W. T. Tuiserton Dyer, M.A., C.M.G., 
F.R.S., F.L.S., Director of the Royal Gardens, Kew. Crown 8vo. 
Part I. —PHANE ROGAMA#—PTERIDOPHYTA. 6s. 
Part 1I.—BRYOPHYTA—THALLOPHYVTA. 4s. 6d. 


LESSONS IN ELEMENTARY BOTANY. By 


Professor OLIVER, F.R.S. New Edition. With numerous Illustra- 


tions. Fcap. 8vo. "45. 6d. 
PRIMER OF BOTANY. By Sir J. D. Hooker, 
K.C.S.1., C.B., M.D., F.R.S., D.C.L. With numerous Illustrations. 


New Edition. 18mo. | Science Primers. 


THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. Fy Sir J. D. HOOKER, K.C.S.L, C.B., M.D., F.R.S., 
D.C.L. Third Edition. revised. Globe 8vo. tos. 6d. 


FIRST BOOK OF INDIAN BOTANY. _ By 


DANIEL OLIVER, F.R S., &c., Professor of Botany in University 


Is. 


College, London, &c. With Illustrations, Extra feap. 8vu. 6s. 6¢ 
A DICTIONARY OF ECONOMIC PLANTS. 


Their History, Products, and Uses. By JOHN SMITH, A.L.S., &c. 


8vo. 145. 


DOMESTIC BOTANY: An Exposition of th: 
Structure and Classificatiin of Plants, and their Uses for Fou], 
Clothing, Medicine, and Manufacturing kurposes. By JOHN SMITH, 
A.L.S., &c. With Illustrations. New issue. Crown 8vo. 12s. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W. F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra 
tions. Crown 8vo. tos. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the Handbook of European Butterflies. Crown 8vo. 18. 


ANTHROPOLOGY. 
ANTHROPOLOGY. 


of Man and Civilisation. 
numerous Illustrations. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Se., F.R.C.P, F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hos pital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted tothe United States Pharma- 


An Introduction to the Study 
3y E. B. ‘1YLOR, D.C.L., F.R.S. With 
Crown 8vo. 75. 6d. 


copeeia, by FRANCIS H WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacopeeia, 1885. Medium 
8vo. 215. 


TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra 
tions. New Edition Enlarged. 8vo. tos. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Pref. ERNST ZIEGLER of Tibin- 
gen. ‘Translated and Edited for English Students by DONALD MAC- 
AL ISTER, M.A., M.D., B.Se., F.R.C.P, Fell w and Medical 
Lecturer of St. John’ s College. Cambridge, Phy sician to Addenbrooke's 
Hospital, and Teacher vi a in the University. With numerous 


Illustrations. Medium 8 
= I.—GENERAL PAT He YLOGICAL ANATOMY 


PATHOLOGICAL ANATOMY. 
12s. 6d. Sections IX.—XII. 


Second Edition. 


6d. 
Part *TL—_SPECIAL Sections I, — 


VIII. Second Edition. 12s. 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 


a into the Study of Specific Micro-Organisms. By E. KLEIN, 


M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital, London. With 121 
Illustrations. Third Edition. Revised. Crown 8vo. os. 


CO., LONDON. 
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W. WATSON & SONS, 8518 HIGH HOLBORN, LONDON, W.C. 


AWARDED GOLD MEDAL, LIVERPOOL, 1886. 


NEW HISTOLOGICAL MICROSCOPE. INTERESTING MICROSCOPIC er 


In order to meet the demand for a thoroughly first-rate Instrument at 2 
low price, W. and S. have introduced this instrument. It is mounted on a me 
very firm brass fo ot, has sliding body for coarse adjustment, draw-tube, section of Coffee Berry 
plane and concave mirrors tube fit ting of universal s'ze for " under- stag ‘Tree—Test for . Adulteration 
apparatus, set of diaphrag ms, and is fi ted wi th W. & SONS’ improv md Stings on Le af of Ne ttle coe 
form of fit re : sien tment, hitherto only supplied to their most costly ins tru- ‘hole Cysticercus from Rz ibbit, wit h Head and Ho sklet Ss, very fine 
ments ; this is perfectly free from all lateral motion, even when w olen xwith of E. zoon canadense nm a a oe 
the highes “gnc rs, and permits of the greatest possible delicacy of adjus : u ew fron Oamaru, N.Z. 
ment. The entire instrument is finished in the very best manner, ” is f of tucalyptus globu ulus , throug xh ‘Stomat ita 
altogether supe th in optical and mechanical parts to anything previc y Milk Vessels in Root of Scorzonera ose 
desiened for ST ‘DENTS USE. : es ry ‘Bair f Ins ects and But terfiies Ss, arrange a as a Sprig of 
With One Eye-piece }_and 1 inch first-class Eng'ish Objectives in Flowers ° é 
Mahogany Cabinet, pric e £4 15s Do. 
The instrument can be had fitted with W. & SONS?’ improved rackwork of Fl WETS | ve » 218 
coarse adjustment instead of the sliding body, at an extra cost of These are 2 very suitable “for Exhibit ons , Sel yirées, Kc 
Illustrated Catalogue of Microscopes and Apparatus | C! enliten List of 40,000 First-Class Objects, sent Post Free 


sent Post Free on application. on application. 


> Cricket, very fine 


ne aloe Ss { 


W. WATSON & SONS, 3138 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


Mawson’s 
A Mi A | 7 | H Beginners’ Sets, 
From £1 12s. 6d. 


M Mawson’s 
nares © Engineers’ Sets, 
Improved Cameras From £9 10s. 


and other Apparatus 
of the best quality 
and finish. 























Mawson’s Dry Plates, well known for their sterling quality. 
MOUNTS, CHEMICALS, & EVERY REQUISITE USED BY PROFESSIONAL OR AMATEUR. 
WEA WSON GB SWART, 


Manufacturers, Contractors to the Government, &c., 
MOSLEY STREET, NEWCASTLE-ON-TYNE. 
33 SOHO SQUARE, LONDON. 
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, chaf-cutting, &c. 
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sé O 7 T O ” 
IVES OFF 1 H.P. ON THE BRAKE. 
Limited, 
MANCHESTER. 


Very suitable for driving amateurs’ work- 


“OTTO” 
be AS-ENGIN E. 
shop, pumping water to house 


NEW 5-MAN POWE 


2-MAN TO 100 H.P. INDICATED. 


laundry machinery 


| OVER 25,000 SOLD. 
erwee, BROS. 


He ROSSLEY’ 
Can be supplied combined wi 
tynamo for electric 


veing disconnected w 


- 


( 


CROCS e. EY S&S 
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Printed by “RICHAeD CLAY AND SONS . at 7 and 8 Bread Street H:'l. Que en Victoria Street, in the City of London, and P 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tnurspay, October 20, 1827. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds ‘or aye.” —WORDSWORTH. 
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NEW LANTERN MICROSCOPE 
OXVHYDROGEN OR Ecvectric LIGHT. 
(Wright and Newton's Patent.) 


SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 


With Lime-light this Instrument shows a Flea rs feet long as sharply as a 
MagicLantern Slide; Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
Eye magnified 2,500 diams. Is also the most perfect projecting Micro- 
Polariscope made. Particularsand Report of Royal Microscopical Society 


on application. — 
NEWTON & CO., 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DescrIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
FoR Cotcecss, InsTiTuTIONS, &c. SpEcIAL OpTICAL APPARATUS FOR 
Povariscopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 
Full Illustrated Catalogues 6 Stamps. 
3 FLEET STREET, LONDON. 


Now Ready, Vol. VIII., Part II. 





THE JOURNAL OF PHYSIOLOGY. | 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 
is more sensitive than any arrangement of Thermopile 
and is very rapid and dead beat in its action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB'S ROW, CAMBRIDGE, ENGLAND. 


The Company are i : hee 
ef which is oe — Agents for the Microscopes of Zeiss, a supply 


This Instrument 
and Galvanometer, 


THURSDAY, OCTOBER 27, 1887. 








[PRICE 15 CENTS. 
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The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power, r-inch, $-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


Price £3 15s. Od. 


New Illustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London, W.C. 


NEGRETTI & ZAMBRA’S 
PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 





The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 
Springs, Solar and Terrestrial Radiation Thermometers, Rain Gauge and 
Graduated Measure, Clinometer and Compass, and boiling-point apparatus. 
‘The whole arranged in a strong case, 8. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purchasers. 
NEGRETTI & ZAMBRA, 
SctenTiric INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C. 


BRANCHES :—45 Co:NitruL; 122 GENT STREET. 














ccli 
OF CHEMISTRY. 


FELLOWS AND 


INSTITUTE 
NOTICE AS TO THE ADMISSION OF 
ASSOCIATES. 

The COUNCIL are prepared to consider evidence of Training and 
Qualification, other than that afforded by Examination, in the case of 
persons desirous of becoming Fellows or Associates of the Institute, who 
have been for some time past engaged in the practice of Professional 
Chemistry, and who make application to be admitted before the next Anni- 
versary Meeting of the Institute. March 1, 1888. 

Forms of Application, with Copies of the By-laws (as allowed by the 
Privy Council, February 24, 1887), Copies of the Charter, Lists of Fellows 
and other information can be had, on application, by Letter, to the 


SECRETARY. By Order of the Council, 
CHARLES E. GROVES. 





No yndon, W.C. 


) Adelphi Terrace, L< 
EVENING LECT URE S TO WORKING. ME N. 
NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 

The First Course, consisting of Six Lectures on ‘“‘‘ETHER AND 
SPACE,” by Prof. A. W. RUCKER, F.R.S., will be delivered at the 
Museum of Practical Geology in Jermyn Street, S.W., commencing at Eight 
o'clock on MONDAY EVENING. November 7. 

Tickets may be obtained by Working-men only on application to the 
Museum on Monday Evening, October 31, from six to ten o'clock 

Fee for the Course, 6¢. Each applicant is requested to bring his Name 


Address, and Occupation written on a piece of paper, for which the Ticket 
will be exchanged. 








- SWINEY LECTURES ON GEOLOGY. 


Dr. R. H. TRAQUAIR, F.R.S.. F.G.S., will deliver a Course of Twelve 
Tectures on “ PALAZSONTOLOGY and the DOCTRINE of DESCENT,” 
in the British Museum (Natural History), Cromwell Road, commencing 
st det aa No over mber 7, at 3 pm., and to be continued on Mo ndays, 
Wednesdays, and Fridays, concluding on Friday, December 2, 188 


y > me nen to the Course, free. 


NORTH.- EASTERN COUNTY SCHOOL, 


BARNARD CASTLE (EsrastisHep 1882). 






The HeapMasTersuip of this School will be vacated in December next 
Second Grade S« “ 1. Present ny £7 9 and House, increasing with a 
progressive increase of boys up to £ 80x » boys in hostel, and 3 o da ty boys 


For mestieuians 4 apply to R. T. RICHARDSON, Clerk to the Governors, 


3arnard Castle. 


OWENS COLLEGE, 
MANCHESTER. 
BISHOP BERKELEY FELLOWSHIPS. 
(Value £100 for one year, and renewable for a second year.) 

At least three are offered for Award in December next. Applications must 
be sent to the REGISTRAR on or before NOVEMBER 15. Evidence of 
ability to prosecute some special study or research in any of the subjects 
comprised under the following groups must be presented :— 

t. Language and Literature, History and Philosophy. 
2. Mathematics, Physical and Biolozical Science. 
3. Medicine and Therapeutics. 

A fuller Statement of Particulars and Conditions will be forwarded on 

Application. 








HENRY W: NRY WM. HOL DER, M.A., Reg’ zistrar. 





KING’S COLLEGE, LONDON. 


BACTERIOLOGICAL LABORATORY.—WINTER SESSION, 








The Lectures and Practical Course will commence on NOVEMBER 1 
Fees Lectures only, Guineas; Lectures and Practical Course, 
" imission for Original Research or for further particulars apply for 
rospectus to 
J. W. CUNNINGHAM, Esq., cretary. 


FOR SALE.— 
Somes ; is 
MUSEUM GODEFFROY, HAMBURG. 
This ¢ 
Py ited 


“* Berliner Berichte ’ 
d 86 (unbound); also for 
Pr: vilene ease, Aberystwith. 


’ for 1884 


1887 if required.—D. E 


sat and well-known Zoological Collection having been purchased 
,AMON (Weymouth), Directors of Museums and others are 
» select from its rich stores specimens not otherwise obtainable, 





BLASCHKA MODELS. 


Mr. |/AMON, of Weymouth, Sole Agent for Great Britain and Ireland. 
New Catalogue, price 6d. 


ELE;sANT SCIENTIFIC PRESENT.— 
FAC .IMILES of the celebrated DIAM NDS of the WORLD. 
Whie and Coloured (twenty-eight), wrought in Crystal Glass of great 

















lustre In handsome Morocco ase, with Descriptive Catalogue, price 
fr t tz2s.—R. DAMON, F G.S.. Weymouth 
Sent by post, Abridged Catalogue of Objects and Collections in Zoology, 
Geology, &e., &e. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subscribers extremely large Amoeba Proteus 
with sketch and description. He also sent out Alcyonella fungosa, Pluma- 
tella repens, Fredericella sultana, Lophopus crystallinus, Melicerta ringens 
Melicerta janus, Limnias ceratophylli, Stephanoceros, Volvox globator ; also 
Hydra, Amoeba, Vorticella, Crayfish, and other Specimens for (Huxley 
an d Martin’s) Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T. 
is supplying. 








Specimen Tube, One Shilling, post free. 


Twenty-six lubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for ios. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





Just Ready, Free on Application. 


(No. 215).—A CATALOGUE OF BOOKS 


in Natural Science, Applied Science, Medicine, Chemistry, Botany 
Geology, Ornithology, Conchology, Anatomy, Physiology, Zoology, 
Agriculture, Geography, Astronomy, Electricity, Magnetism, Metes ro 


logy, & 
MACMILLAN & BOWES, Cambridge. 


THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Classics and Mathematics 
and of experienced Teachers of Modern Languages, supplies tutors and 
schools of all grades (including those of ladies), on the shortest notice, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of variou 
degrees of difficulty, suited to all ages and classes of pupils. 

All inquiries and instructions should be addressed to the SECRETARY, 
EXAMINATION SYNDICATE, 

STREET, MOUNT ICT SQUARE 


_ Ee SUSIE. 


‘UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
24 Textile Fibres | 
12 Dissections of Blowfly | 
x 12 Diatomacez 
Y* 12 Parasites 
E ‘DW ARD WARD, 249 Oxford Street, Manchester. 


Packet is 


” 


Post free, 


” 2s, 1d. each Packet. 








JAMES R. GREGORY, 


Mineralogist and Geologist. 
AND TYPICAL COLLECTIONS FOR STUDENTS 
MUSEUMS, &c. EVERY REQUISITE FOR 
WORK. ROCK SPECIMENS AND ROCK SEC- 
THE LARGEST 
NEW LISTS 


SPECIAL 
LECTURERS, 

PRACTICAL 
TIONS FOR MICROSCOPIC EXAMINATION. 
STOCK AND GREATEST VARIETY IN LONDON. 

NOW READY. 

New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 

Collections, Hammers, and Microscopic Section. of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NATURALISTS’ 
GLASS-CAPPED BOXES. 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen. About 70 different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 10 inches, for On 

Shilling. Samples Post Free, Two Shillings. 


THOMAS OD. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








/TO STUDENTS.—SUPERIOR HOME 


and every comfort 
and Museum 
References t 


offered in the House of a Lady. Separate Study 
Best part, South Kensington, near School of Science 
25s. inclusive. Reduction for friends and permanency 
parents.—Mrs. K., 42 Tregunter Road, Redcliffe Gardens. 











TYP E-WRITING. 
TO AUTHORS AND OTHERS.—A Barris- 


ter wishes to recommend a Young Lady who is a skilful and caret 
Copyist with the Type- writer. Usual! rates. Samples sent.—Apply 
‘© M.,” Mr. Smith, Wig-maker, Cloisters, Temple, k.C. 
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EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object ot the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations. The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
«aoderate.—For Prospectus and particulars, apply to the Principat. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 

For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
»wners, Land Agents, Farmers, intending Colonists, &c. It provides full 
<astruction in the practice and science of Agriculture and Estate Manage- 
cent, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations. 

The College offers the following advantages :—A most superior education. 
A Staff of Masters selected for their qualifications as Scholars and their 








tried ability as Teachers. A Boarding Department carefully supervised and | 


-xcellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 
The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupils. 
Prospectus and all particulars on application to the PrincIPAL. 


DIAGRAMS FOR LECTURES, DRAW.- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


FOR SALE.—“ NATURE,” vols. xxviii. to 


xxxv. inclusive, in Numbers, Complete ; also Nos. 914 to 927, inclusive, 
of vol. xxxvi.—ANALYysT, Portico, Manchester. 


OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 

















P. JOLIN & CO.., 


&z “he MAKERS OF ALL KINDS OF 
Ly If S Apparatus used in Teaching 


+ Ai (C77 : Magnetism, Electricity, 

~~ mL, "Uy . . 

SD hy SG Chemistry, Heat, Light, &c, 

bas 2 Af NG ° eae 
Batteries of Every Description. 

Sole Makers of Jolin Rheostats, Pocket Galvanometers, “‘ Maxwell-Jolin ” 

Galvanometers, Condensers, Keys, &c. 
Apparatus, &c., supplied for Science Classes through the Science and Art 
Department at a reduction of 50 per cent. 

Detailed Illustrated Catalogue and Teacher’s Guide and Receipt Book, 

130 pages, post free, 64d. 
See opinion Zvectrical Review, October 21. 


36 & 35 NARROW WINE ST., BRISTOL. 
F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


_ Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s., Circular do., from xs. per doz. ; Students’ Histo- 
logical and Petrographical Microscopes; Post-boxes for Micro-slides ; 
Cabinets, 4,to 12 Drawers, ras. to 55s.; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 








and Chillesford Foraminifera; Sections of r2 Foraminifera illustrating 


peomotane, with Descriptive Notes, in Box, at 20s.; British Triassic Verte- 
brate Remains fron the Microlestes Quarry (Sets to order). 
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SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7a. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELEs- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

VERY FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF ROCKS. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 








By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 


OUR MORALITY AND THE MORAL QUESTION. 2s. 6d. 
100 FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 

CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 
SLIGHT AILMENTS. Pp 





| 275, Ss. 
| HOW TO WORK WITH THE MICROSCOPE. 100 


Plates. 21s. (Harrison and Sons.) 


THE MICROSCOPE IN MEDICINE. 86 Plates. 21s. 


| BLOPLASM: Introduction to Medicine and Physiology. 6s. 6d. 
| PROTOPLASM. (New Edition preparing.) 


ON LIFE AND ON VITAL ACTION. ‘5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

LIFE THEORIES AND RELIGIOUS THOUGHT. 55s. 6d. 
THE ‘‘MACHINERY” OF LIFE. 2s. 


| DISEASE GERMS, (Soiled Copies only.) 8s. 6d. 








London: J. & A. CHURCHILL. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland,circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterested in the 
management of land throughout the United Kingdom. 

The AGRICULTURISTis published everyWednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal Britishand 
Icish Markets of the week. 

The special attentionof Land Agentsisdirected totheAGRICULTURIST 
= one ofthe best existing papers for Advertising Farmsto beLet and Estates 

ar Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3d. Bypost 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTenTs :—Original Articles by leading Botanists.—Extracts, acd 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
Price 1s. 3¢. Subscription for One Year, payable in advance, res. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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RE-ISSUE 


OF THE 


ENCYCLOPADIA 
BRITANNICA. 


NINTH EDITION. 


IN MONTHLY VOLUMES. 


In Quarto, cloth extra, price 30s. each; or bound in 
half-morocco, marbled edges, price 36s. 


NOTE. 

It having been represented that a re-issue of the ENCYCLO- 
PADIA BRITANNICA at 
convenience to those who are unable or unwilling to purchase 
a large number of volumes at one time, and who would in the 
way now proposed have less difficulty in acquiring the work, 
the Publishers have decided to adopt the course suggested. 


this time would be a great 


In re-issuing the ENCYCLOPEDIA, the Public are informed 
that it will be simply as a Re-issue and not as a New Edition 
that the work will be published. No change whatever will be 
made in the contents of the work, and the title-pages with their 
respective dates will remain unaltered. In other particulars, 
however, everything will be done to make the New Issue 


attractive and useful to the reader. 


It, is perhaps unnecessary to refer to the very favourable 
reception that has already been accorded to the ENCYCLO- 
PAEDIA BRITANNICA, to extensive circulation 
throughout the English-speaking countries of the world. The 
notices in the Press sufficiently show the estimation the work is 
held in as an authority on all subjects—literary, scientific, 
technical, and otherwise—which go to make up the sum of 
human knowledge. 


or its 


In offering the ENCYCLOPAEDIA at this time in a more 
convenient form of publication than was formerly available, the 
Publishers have reason to believe the opportunity will not be 
lost sight of by those who may hitherto have been deterred from 
subscribing to the work on the ground of economy. 


The issue will be commenced on December 1 next, and the 
publication be continued in nionthly volumes until complete. 
Intending subscribers are invited to apply to their booksellers 
as early before that date as convenient. 


*." Detailed Prospectuses of the above may now be had on 
application to the Publishers. 





Edinburgh: ADAM & CHARLES BLACK. 
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ANIMAL BIOLOGY: an ELEMENTARY 
TEXT-BOOK. By C. LLOYD MORGAN, Professor of 
Animal Biology and Geology in University College, Bristol, 
and Lecturer on Comparative Anatomy in the Bristol 
Medical School. With numerous Illustrations. Crown 
8vo. 8s. 67. 


| 

/A SCHOOL FLORA. For the Use of Ele- 

mentary Botanical Classes. By W. MARSHALL 
WATTS, D.Sc. (Lond.), B.Sc. (Vict.), Physical Science 
Master in the Giggleswick Grammar School. Crown 8vo. 
2s. 6d. 


FIRST COURSE OF PHYSICAL 
LABORATORY PRACTICE. Containing 264 Experi- 
ments and 169 Illustrations. By A. M. WORTHING- 
TON, M.A., late Assistant Master at Clifton College. 
Crown 8vo. 4s. 6d. 


|The METHODS of GLASS-BLOWING. 


For the Use of Physical and Chemical Students. By 


W. A. SHENSTONE, Lecturer on Chemistry in Clifton 
College. With 42 Illustrations. Crown 8vo. Is. 67. 
A PRACTICAL INTRODUCTION to 


CHEMISTRY. Intended to give a Practical Acquaint- 
ance with the Elementary Facts and Principles of Chemistry. 
By W. A. SHENSTONE, Lecturer on Chemistry in 
Clifton College. With 20 Illustrations. Crown 8vo. 2s. 


LAWS and DEFINITIONS CONNECTED 
with CHEMISTRY and HEAT. With Explanatory 
Notes on Physical and Theoretical Chemistry ; also special 
Tests and Examples for Practical Analysis. By R. G. 
DURRANT, M.A., F.C.S., Assistant Master at Marl- 
borough College. Crown 8vo. 35. 


ELECTRICITY TREATED EXPERI- 
MENTALLY. For the Use of Schools and Students. 
By LINNAEUS CUMMING, M.A., late Scholar of 
Trinity College, Cambridge, Assistant Master in Rugby 


School. With 242 Illustrations. Crown 8vo. 4s. 6d. 


PHYSICAL GEOLOGY for STUDENTS 
and GENERAL READERS. By A. H. GREEN, M.A., 
F.G.S., Professor of Geology in the Yorkshire College of 
Science, Leeds. Third and Enlarged Edition, with 
numerous Illustrations. 8vo. 2Is. 


RIVINGTONS: WATERLOO PLACE, PALL MALL, 
LONDON. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEx STREET, STRAND. 

Their last published Catalogues are 
Botany, 2000 Titles (6d.); Entomology, 800 Titles (2d.) ; 
Geology, Mineralogy, Paleontology, 1200 Titles (4d.). 


POSTAGE FREE. 








Now Ready, with Ten Illustrative Diagrams, 5s. 


| UNFINISHED WORLDS: 
A STUDY IN ASTRONOMY. ByS. H. PARKES, F.R.A.S. 


The author has endeavoured to give a brief summary of the results of 
recent scientific discovery regarding the present physical condition of those 
far-off worlds which the telescope and the spectroscope have revealed to 
man. 


London: HODDER & STOUGHTON, 27 Paternoster Row. 
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SUBSCRIPTIONS TO “NATURE.” 


s. ad. 
oe a ae ee ee 
Half-yearly .. 2 2 2 ee ee ee ee 14 6 
Quarterly. 2... see eee eee 7 6 

To the United States, the Continent, &c. :— P 

s. . 
.. 2 eee ee ee ee 
Half-yearly 2. 0 ete ss Bh GC 
OUSNY os ee twee SO 

To India, China, and Japan :— P 

Ss. . 
TE SAS SR AS & oe ES 
Half-yearly . .16 6 


MNEs 60k wen ae ob op 6 
CHARGES FOR ADVERTISEMENTS. 


Three Lines in Column 2s. 6d. ~gd. per Line after. 


x és. & 

One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . . ...115 0 
Half a Page, ora Column. ........3 5 0 
ce) 


Do ee ee ee es 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





Diary of Societies, 
LONDON. 


FRIDAY, OctToser 28. 

Parkes Museum, at 8.—Nature of Nuisances, including Nuisances the 

Abatement of which is difficult: J. F. J. Sykes. 
SUNDAY, Octoser 30. 

Sunpay Lecture Society, at 4.—The Vagaries and Superstitions of 
Clergy, Monks, and Nuns, at the close of the Fourth Century, as Illus- 
trated by the Life of St. Jerome : Dr. George J. Wild. 

TUESDAY, NoveMbeEr t. 

University CoLiecE Bro.ocicat Society. at 5.30.—Presidential Address : 
F. E. Weiss.—Spontaneous Generation: B. G. Seton. 

ParKES Museum, at 8.—Sanitary Law—General Enactments, 
Health Act, 1875, Model By-laws: Dr. Charles Kelly. 

WEDNESDAY, NovemMser 2. 

ENTOMOLOGICAL SOCIETY, at 7. 

THURSDAY, NoveMBER 3. 

Cuemicat Society, at 8.—Note on the Atomic Weight of Gold: Prof 
Thorpe and A, P, Laurie.—The Interaction of Zinc and Sulphuric Acid 
M. M. Pattison Muir and R. H. Adie.—A Note on Safety Taps: W. A 
Shenstone.—Note on Guthrie’s Compound of Amylene with Nitric 
Peroxide: Dr. A. K. Miller.—The Dehydration of Metallic Hydroxides 
by Heat, with Special Reference to the Polymerization of the Oxides and 
to the Periodic Law: Dr. Carnelley and Dr. J. Walker. 

FRIDAY, NoveEMBER 4. 

GEo.ocistTs’ AssocIATION, at 8. 


Parkes Museum, at 8.—Metropolitan Acts, By-laws of Metropolitan Board 
of Works : A. Wynter Blyth. 


Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Litustrated Price List Post Free. 

W. F. S. obtained the only Meda! in the Great Exhibition of 1862 for 
Excellence of Constzuction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN. LONDON, W.C. 
MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


MADE WITH BOILING MILK. 


Public 





EOS 








American Exhibition closes October 31. 
ORDERS RECEIVED AND FILED HERE TILL NOVEMBER 7. 





PROF. A. E. FOOTE would call attention 
of all to the fact that but a short time remains 
in which they can avail themselves of the remark- 
A eee able opportunity of adding to their collections 


yy 
\ i 
Ai 


choice American Minerals at low prices. 

He would respectfully urge all to visit him as 
soon as possible, as ke expects to pack up his great 
collection, which covers nearly 2000 feet of floor 
space, very soon. 

The nature of the business precludes the possi- 
bility of having a branch in London. He must 
give the business his constant personal supervision. 


NEW ARRIVALS.—Especial attention ‘is called to over roo lbs. of the 
finest Alaska Garnets recently received, and to the Lists of Minerals from 
Hungary, Germany, and England, in the late numbers of NaTuRE. 


EDUCATIONAL COLLECTIONS.—On hand at the very low prices 
mentioned below. These collections have received the very highest com- 
mendations from Profs. Baird, Dana, and nearly all leading educators in 
America. The following are a few of many institutions that have purchased 
of him here : British Museum, Museum of Practical Geology (Jermyn Street), 
Cambridge University, Science and Art Department of London, &c. 


Rutile, 





The collections of 100 illustrate all the principal species and all the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Collections 
give name, locality, and in most cases the composition, accompanied by 
Illustrated Catalogue. Sizes given are average. 


NuMBER OF SPECIMENS. 25 50 100 100 200 300 

In boxes. Without boxes. 

Crystals and fragments ... «+ oo me se 25 48 85. 48 85. 125. 
Student’s size, larger .. so» co s« eo 68, 128 248 £2 £2 £5 





Amateur’s size, 2} X thin. «+ se oo oe —= — — £2 £5 £10 
High School or Academy size, 24 X 3}in., Shelf Specimens £5 £10 £20 
College or University Size, 3} < 6in., Shelf Specimens 410 £30 £60 


WHAT MORE ACCEPTABLE CHRISTMAS PRESENT FOR 
A FRIEND? 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 





Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 





Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 


Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 





Rumford Chemical Works, Providence, R.I., U.S.A 
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VAN 
HOUTEN’S 
pure soluble COCOA 


Is THE BEST 
and really THE CHEAPEST in the end. 


The BRITISH MEDICAL JOURNAL says:—‘‘‘Van Hovuren’s Cocoa’ 


isadmirable. In flavourit is perfect, and it is so pure, well prepared, and 





rich,” &c., &c. 








prmow TTS) THIS” 
MOLLOWAY S PILLS |essaen 

Is a Certain Cure for all Disorders of the LIVER, STOMACH 

AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 





On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
.Edited by Joun T. CarrincTow, 
With the Assistance of 
Freperick Bonp, F.Z.S. RicHarp SoutTu. 
Epwarp A.Fitcu, F.L.S. J. Jenner Weir, F.L.S. 
F. Bucuanan Wuirte, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicatesand Desiderata. 

Woopcurt [LLustTRaTions and occasional LITROGRAPHED and CuROMO- 
LITHOGRAPHED PLATES. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 





REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
$ REcoRD. 
The Organ of the Country Brewers. 

The Brewers’ Guardian ’”’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
_, Subscription, 16s. 6@. per annum post free, dating from any quarter-day 
Single copies rs. each. Registered for transmission abroad. 


THE ‘“ HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, r2 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwali, 28. Edited by W. von FrEEpEN, M.R. 
Hamburg, Alexander Street, 8. 





RICHARD. ANDERSON & CO. 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
anufacturers and Erectors of every description of 






ELECTRIZ BELLS, 
SPEAKING-TUBES, &c. dc, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, F.C. 


Telegrams —““TONNERRE LONDON.” 











THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Douctas, W. W. Fow.er, M.A., 
F.L.S., R. McLacutian, F.R.S., E. Saunpers, F.L.S.,and 

H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
»n all subjects connected with Entomology, and especially on the Insects of 
che British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes cor- 
mence with the June numberin each year. 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

address. 








NOW READY, with Illustrations, Crown 8vo, 1s. 6d. 


OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 

Normal School of Science, and Examiner in Physiography for the Science 
and Art Department. 


London: MACMILLAN & CO., and New York. 





Profusely Illustrated, Price 6d. ; by post, 8d. 


The English Filustrated Magazine. 


For NOVEMBER contains :— 


I, GIRLS COMING HOME WITH GOATS (Anacapri). Engraved 
by W. Biscompe GarDNER from a Drawing by W. MACLAREN. 
: FRONTISPIECE, 
Il. THE MEDIATION OF RALPH HARDELOT. 
Chaps. V.—VII. W. Minto. 
III. CAPRI. Linda Villlari. 
With Illustrations by W. MACLAREN, 


1V. COACHING DAYS AND COACHING WAYS.—II. “The Bath 
Road.” W. Outram TRisTRAM. 
With Illustrations by HERBERT RaIL_ton and HuGH Tuomson. 
Vv. THE STORY OF JAEL. 
Chaps, IV.—VII. By the Author of ‘‘Mehalah,” ‘‘ John 
Herring,” &c. 


VI. ET C2TERA. H.D. Tratte. 


Ornamental Friezes, Headings, Initial Letters, and Tailpieces. 


NOTICE.—A New Volume of the ENGLISH ILLUSTRATED MAGAZINE began with the October Number. A Prospectu 


of the Arrangements made for the New Year will be sent post-free on application. Single Number, 6d. ; by post, 8d. 


Subscription, including Double Number and postage, 8s. 


Yearly 


MACMILLAN & CO., BEDFORD STREET., LONDON, W.C. 
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MESSRS, MACMILLAN & GO. SCIENTIFIC WORKS, 





PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 


of Naturee By THOMAS HENRY HUXLEY, F.R.S. With numer- | 
ous yo and Coloured Plates. New and Cheaper Edition. 
Crown 8vo. 


TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LL.D., F.R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand. Revisedand Enlarged. 8vo. 28s. 

CLASS-BOOK OF GEOLOGY. By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. 10s. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN. Bythe same Author. With numerous Illustrations. 
Feap. 8vo. 4s.6d. (Questions, rs. 6d.) 

PRIMER OF PHYSICAL GEOGRAPHY. By 
the same oo = numerous Illustrations. New Edition. With 
Questions. 18m [Science Primers. 


OUTLINES OF ‘FIELD GEOLOGY. By the 


same Author. With numerous Illustrations. Crown 8vo. 3s. 6d. 

PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition. 18mo. 1s. [Science Primers. 

THE SCENERY OF SCOTLAND, ne in 
connection with its Physical Geology. By the same Author. With 
numerous []lustrations. Crown 8vo. 12s. 6d. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
I’Ecole des Mines, Paris ; ; Author of “A Manual of Metallurgy,” ‘‘ The 
Mining and Metallurgy of Gold and Silver,” &c. With numerous 
Illustrations. Evo. 255. 


A NEW GEOGRAPHICAL SERIES. 
Edited by ArcuiBALp GerxiE, F.R.S., Director-General of the 
Geological Survey of the United Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers. By ARCHIBALD | 
GEIKIE, F.R.S, Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Cr. Svo. 2s. 

CLASS-BOOK OF GEOGRAPHY. By €. B. 
CLARKE, M.A., F.G.S., oe S. New Edition, with Eighteen 
Coloured Maps. Feap. 8v0. 35. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 39. 6d. 

A PRIMER OF GEOGRAPHY. By Sir GEorGE 


GROVE, D.C.L. With Illustrations, 18mo. 1s. [Science Primers. | 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY.  Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. 5s. ; 


HISTORY. 

SHORT HISTORY OF THE ENGLISH 
PE )PLE. By JOHN RICHARD GREEN, M.A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Gencalogical Tables, and Chronological Annals. Crown 8vo. 85. 6d. 
126th | housand. 

ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.” By C. sr - TAIT. | 
M.A., Assistant Master. Clifton College. Crown 8vo 3s. 6. 

GENERAL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 
= ised ig pen with Chronological Table, Maps, and Index. 
16mo, 38. 

HISTORY. ‘OF ENGLAND. By EpitH THomp- 
SON. New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 

A HISTORY OF ENGLAND FOR BEGINNERS. 

3y ARABELLA BUCKLEY, Author of “‘ A Short History of Natural 
Science.”” With Maps. Globe 8v vO. 35. 

OUR NATIONAL INSTITUTIONS. A Short 
Sketch for Schools By ANNA BUCKLAND. With Glossary. 
18mo. ts, 

THE VICTORIAN HALF - CENTURY. By 
CH ARLOTTE M. YONGE, Author of “The Heir of Redclyffe,” | 

Cameos from English History, ””? ** A History of France,’’ &c. Witha | 
new Portrait of the Queen. Crown 8vo, paper, 1s.; cloth, rs. 6d. 
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POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fesser of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘* The Methods of Ethics.”” Second Edition. 8vo. 16s. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
with a chapter on “‘ State Socialism and the Nationalisation of the Land,” 
and an Index. Crown 8vo. 12s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph.D., ad of ‘* Money,” ‘‘ Money in its Relation to Trade,’’ 
&c. 8vo. 108. 

A BRIEF TEX’ T-BOOK OF POLITICAL 
ro ony: By FRANCIS A. WALKER, M.A., Ph.D., Author of 
**Money,”’ ‘‘ Money in its Relation to Trade,” &c. Crown 8vo. 6s. 6d. 

POLI T ICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edition. With Questions, &c. Feap. 8vo. 


2s. 6d. 
THE ECONOMICS OF INDUSTRY. By Pro- 
fessor A. MARSHALL and MARY P. MARSHALL. Feap. &vo 


2s. 6d. 
PRIMER OF POLITICAL ECONOMY. By W. 


STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 
1S. [Science Primers. 


MENTAL AND MORAL PHILOSOPHY. 
THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, M.A. LL.D., &c. Third Edition. 


8vo, 14s. A Supplement to the Second Edition, containing all the 
enn Additions and Alterations in the Third Edition. Demy &vo. 


THE HISTORY OF ETHICS, OUTLINES OF, 


FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LL.D., &c. Croewn8vo. 35. 6d. 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Se. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta. 
Second Edition, revised and improved. Crown 8vo. 6s. 6d. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
Ww. — JEVONS, LL.D., M.A., F.R.S. Second Edition. 


Crown 8vo 


| LESSONS IN LOGIC, INDUCTIVE AND DE- 


DUCTIVE. By W. ST ANLEY JEVONS, LL.D., M.A., F.R.S. 
New Edition With numerous Illustrations. Fcap. lg 35. "6d. 

A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), “Profe ssor of Logic and eee Presidency College, Cal- 


cutta. Third Edition. Globe8vo. 4s. 6d 
PRIMER OF LOGIC. By W. STANLEY JEvons, 
LL.D., M.A., F.R.S. New Edition. 18mo. ts. 


Science Primers. 


PSYCHOLOGY.—I. THE COGNITIVE E POWERS. 


II. THE MOTIVE POWERS. By James McCosu, D.D., LL.D., 
Litt.D., President of Princeton College, Author of “ Intuitions of the 
Mind,’ ” « Laws of Discursive Thought,” &c. Crown8vo. 6s. 6¢. each. 
CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max M@ ier. With an Historical 
Introduction by Lupwic Norrft. Twovols. Demy 8vo._ 16s. each, 
Vol. I. HISTORICAL INTRODUCTION, by Lupwic NorrE; &c. 
Vol. II. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
Of Prof. Max Miiller’s translation of the “Critique of Pure Reason,” the 


| Times says :—‘* Through this translation Kant’s work has for the first time 
become international—the common property of the whole world. 
AGRICULTURE. 
| AGRICULTURAL CHEMICAL ANALYSIS, A 
| 


Handbook of. By PERCY FARADAY FRANKLAND, Ph.D., 
B Sc., F.C.S., Associate of the Royal School of Mines. and Demonstra- 
tor of Practic al and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon, Leitfaden Sir die "To Chemische Analyse, von 
Dr. F. K <ER. Crown 8vo. 75. 6 Ee 

ELEMENT: ARY LESSONS IN THE SCIENCE 
OF AG ere * teen PRACTICE. By Professor H. TANNER. 
Feap. 8vo. 35 _ 2 

FIELD AND. G ARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fungi. By WORTHINGTON G 
SMItH, F.L.S. Feap.8vo. 45. 6d. 
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“*T0 the solid ground 
Of Nature trusts ihe mind which builiés for ayve.”—WORDSWORTH 
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New PBotantcal Work. 


ANNALS OF BOTANY. 


ISAAC BAYLEY BALFOUR, M.A., M.D., F.R.S., 


Sherardian Professor of Botany in the University of Oxford. 


SYDNEY HOWARD VINES, D.Sc., F.F.3., 


Reader in Botany in the University of Cambridge. 


WILLIAM GILSON FARLOW, M.D., 


Professor of Cryptogamic Botany in Harvard University, Cambridge, Mass. 





ASSISTED BY OTHER BOTANISTS. 


Vol. I. No. 1. August, 1887. Price, $2.25 


It is proposed to publish from time to time, under the title of ‘‘ ANNALS OF BoTaNy,”’ original papers adequately illustrated, 
on subjects pertaining to all branches of Botanical Science, including Morphology, Histology, Physiology, Palzeobotany, 
Pathology, Geographical Distribution, Economic Botany, and Systematic Botany and Classification; also articles on the 
History of Botany, reviews and criticisms of botanical works, reports of progress in the different departments of the science, 
short notes and letters. A record of botanical works published in the English language will be a special feature. 

The ANNALS will be printed and published by the Delegates of the Oxford University Press, and will be 
edited by Professor BAyLEY Batrour, of the University of Oxford; by Doctor ViNEs, of the University 
of Cambridge ; and by Professor W. G. Fartow, of Harvard University, Cambridge, Mass. 

A varying number of parts issued at intervals will complete a volume, the subscription for which will be 
one guinea ($5.25), 0 be patd in advance, subscribers receiving their parts as they appear. The published 
price of individual parts will vary according to their size and contents. 

Intending subscribers may send their names and a remittance to the publishers, Macmillan & Co., 
New York. 

Communications from intending contributors should be addressed to “THE Epirors,” at the Clarendon 


Press, Oxford. 
CLARENDON PRESS, Oxford. 
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Macmillan & Co.'s New Scientific Publications. 


CHRYSTAL. Algebra. An Elementary Text-Book for the Higher Classes of Secondary Schools, 
and for Colleges. By G. CurystaL, M.A., Professor of Mathematics in the University of Edinburgh. Part I. Svo 
542 pp. $3.75. 


a vork of t ery highest ¢ icational impe ance und one which will not only bring to its author that fame and reputation which genius Claims, 
tandin ft University of Edinburgh as a center of mathematical learning.”—Scotsman. 


CLIFFORD. Lectures and iene By the Late Witti1am KINGDON C tiFrorRD, F.R.S. Edited 


by Leslie Stephen and Frederick Pollock. With Int roduction and Portrait. Second Edition. 12mo. $2.50. 


It is k whi ) e in the library of eryone interested in the progress of liberal thought.”’—Szz. 
EDWARDS. An Elementary Treatise on the Differential Calculus. With Applications 
and numerous Examples. By JosepH Epwarpbs, M.A. 1I2mo. $2.75. 


EVERETT. Units and Physical Constants. By J]. D. Everett, M.A., D.C.L., F.R.S., Pro- 


fessor of Natural Philosophy in Queens College, Belfast. Second Edition. 16mo. $1.25. 


GEIKIE. Class Book of Geology. By ArcuipaLtp Getkir, LL.D., F.R.S. With upwards of 
two hundred Illustrations. I2mo. $2. 60. 


An excellent piece of work, both literary and Me 4 6 vee ography the author is at his best. Bis treatment of rocks ar 
minera | tter than anything we know pr one ‘blishe din this country ‘0 cle ar, simple, and attractive.”—American Naturalist 


HERBERT. The Realistic Aesietialins of Modern Science Sandee. By THOMAS 
Martin Hersert, M.A. Second Edition. 12mo. $2.50. ; 
CONTENTS: Realism: its Dualistic Theories of Mind and Matter Untenable. Realism: Its Explanation of the Facts of 


Consciousness Inadequate. Transcendentalism Involved in Necessary Inferences from Phenomena. 


KENNEDY. The Mechanics of Machinery. By Avex. B. W. Kennepy, C.E., Professor of 


Engineering and Mechanical Technology in University College, London. With Illustrations. t2mo. $3.50. 


LUBBOCK. Flowers, Fruits, and Leaves. By Sir Joun Luspock, F.R.S. With numerous 


Illustrations. I2mo. $1.25. 


LUPTON. Chemical Arithmetic. With 1,200 Examples. By SypNney Lupron, M.A., F.C.S. 


Second Edition, revised. 16me. $1.10. 


MACKENZIE. The Hygiene of the Vocal Organs. A Practical Hand-Book for Singers and 
Speakers. By MoRELL MACKENZIE, M.D., Consulting Physician to the Hospital for Diseases of the Throat. Second 
Edition, revised. I2mo. $1.50. 


Dr. Morell Mackenzie’s new work just issued by Messrs. Macmillan & Co., on the ‘ Hygiene of the Vocal Organs,’ will be a valuable boon to pro- 
fessional and amateur vocalists and : also t ‘0 pub slic speakers, The author has for ahen ig time past been famous amongst European physiologists as the most 
learned theorist in all matters connected with the hygiene of those parts of the human frame concerned in the produc tion of vocal sound. . . Information 
and advice are conveyed in a clear and exhaustive manner. . . The work is well described on the title page as ‘ A Practical Handbook for Singers 
and Speakers,’ It contains eighteen pictorial illustrations exce lent! y executed, and merits a place in every library,”—Odserver. 


McLENNAN. Studies in Ancient History. Comprising a Reprint of “ Primitive Marriage: an 
Inquiry into the Origin of the Form of Capture in Marriage Ceremonies.”” By the late JoHN FERGUSON MCLENNAN. A 
New Edition. S8vo. $4.00. 
I t rtant scientific publications of the present year are two works by the late John Ferguson McLennan.”—N. ¥. Suz. 
BY THE SAME AUTHOR, RECENTLY PUBLISHED. 


THE PATRIARCHAL THEORY. By James Fercuson McLennan. Edited and completed by 


Donald McLennan. 8vo. $4.00. 


OLIVER. Madagascar. An Historical and Descriptive Account of the Island and its Former Depen- 
dencies. Compiled by SAMUEL P. OLIVER, F.R.G.S. 2 vols., 8vo. With Illustrations and Maps. $16.00. 


STEVEN. Practical Pathology. An Introduction to the Practical study of Morbid Anatomy and 


Histology. By JOHN L. STEVEN, M.D. 12mo. $1.75 


STEWART and TAIT. The Unseen Universe; or, Physical Speculations on a Future 


State. By B. Srewarr and P. G. Tarr. New and Cheaper Edition. 1I2mo. $1.25. 


TODHUNTER. A History of the Theory of Elasticity and of the Strength of Materials. 
From Galilei to the Present Time. By the late IsAAc TopHuNTER, D.Sc, F.R.S. Edited and completed by Karl 
Pearson, M.A., Professor of Applied Mechanics, University College, London. Vol. I., Galilei to Saint-Venant, 1639- 
1850. S8vo With Diagrams, etc. $6.50. 

ZIEGLER. A Text-Book of Pathological Anatomy and Pathogenesis. By Ernst ZigG.Ler. 
Translated and Edited for English Students by Donald Mac Alister, M.D. Part II.—Special Pathological Anatomy, 
Sections IX.-XII 8vo. $3.50. 
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TEXT-BOOKS FOR STUDENTS. 


BALFOUR. A Treatise on Comparative Embryology. By F. M. Balfour, M.A., F.R.S., Fellow and Lecture 
of Trinity College, Cambridge. With Illustrations. Second Edition, reprinted without alteration from the First 
Edition. In 2 vols., 8vo. Vol. L., $4.50; Vol. II., $5.25. 


COTTERILL. Applied Mechanics: An Elementary General Introduction to the Theory of Structures 
and Machines. By James H. Cotterill, F.R.S., Associate Member of the Council of the Institution of Naval Architects 
Associate Member of the Institution of Civil Engineers, Professor of Applied Mechanics in the Royal Naval College 
Greenwich. Medium 8vo. $5.00. 

DANIELL. A Text-Book of the Principles of Physics. By Alfred Daniell, M.A., LL.B., D.Sc., F.R.S.E. 
late Lecturer on Physics in the School of Medicine, Edinburgh. With Illustrations. Second Edition, revised and 
enlarged. Medium 8vo. $3.50. 

* Prof. Danicll's book is unquestionably the best elementary text-book for advanced students that has as yet appeared in the English language 
and while written especially with the view of adoption in medical colleges, is a valuable book to any school aiming to present the subject in 
scientific and philosophical manner.’’-— The Chicago Tribune. 

FOSTER. A Text-Book of Physiology. By Michael Foster, M.D., Sec. R.S., Professor of Physiology in th 
University of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. $5.50. 

GAMGEE. A Text-Book of the Physiological Chemistry of the Animal Body. Including an Account of th 
Chemical Changes occurring in Disease. By A. Gamgee, M.D., F.R.S., Professor of Physiology in the Victoria Unive 
sity, the Owens College, Manchester. 2 vols., 8vo, with Illustrations. Vol. 1., $4.50. | Vol. IZ. in the press. ] 


GEGENBAUR. Elements of Comparative Anatomy. By Professor Carl Gegenbaur. A Translation by F 
Jeffrey Bell, B.A. Revised, with Preface by Professor E, Ray Lancaster, F.R.S. With numerous I]lustrations. 8v« 
$5.50. 

GEIKIE. Class-Book of Geology. By Archibald (ieikie, LL.D., F.R.S.  Profusely illustrated with woodcuts 
12mo. $2.60. 
‘* We have no hesitation in declaring the book an excellent one. containing exactly such material as renders it especially fitted for instructio 

More than that to the person with no geological turn of mind, the whole matter is so well combined, and the explanation so simple, that by readit 

the volume. nature's action in the past. as in the present. can be better understood: . . . will awaken on the part of the student curiosity ai 

interest. for at once it can be seen how observation, generalization. and induction go band in hand in the progress of scientific research.’’"— Ne 

York Times 

GEIKIE. Text-Book of Geology. With Illustrations. Second Edition, revised and enlarged. Svo. $7.50. 
**A noble and masterly work.”’— Christian Advocate. 

*In all respects a comprehensive and exhaustive text-book of geology ; discusses every phase of the science in the light of the latest research 
and opinions, and is at once acceptable to the student and general reader.’ — Philadelphia Times. ~ 
MUIR. The Elements of Thermal Chemistry. By M. M. Pattison Muir, M.A., F.R.S.E., Fellow and Prelect 

of Chemistry in Gonville and Caius College, Cambridge ; assisted by David Muir Wilson. 8vo. $3.25. 


MULLER. The Fertilization of Flowers. By Professor Hermann Miiller. Translated and Edited by D’arcy \ 
Thompson, B.A., Professor of Biology in University College, Dundee. With a Preface by Charles Darwin, F.R. 
With numerous Illustrations, Medium &vo. $5.00. 

PHILLIPS. A Treatise on Ore Deposits. By J. Arthur Phillips, F.R.S., V.P.G.S., F.C.S., M. Inst. C.E 
Ancien Eléve de l’Ecole des Mines, Paris, Author of ‘‘A Manual of Metallurgy,” ‘‘The Mining and Metallurgy 
Gold and Silver,” ete. With numerous Lilustrations. 8vo. $7.50. 



























In closing Mr Phillips's volume we may congratulate him on having enriched our scientific literature with a contribution of substantial yal 
which will probably remain for many a day a standard work of reference on its peculiar subject. Nor will its use be limited to Engii<h studen| 
for the author's wide knowledge of American ore deposits will probably render his book equaily acceptable on the other side of the 4 tlantid 
—London Acude my 
SMITH. A Dictionary of Economic Plants: Their History, Products, and Uses. By John Smit 


A.L.8.,. ete. S8vo. $3.50. 


VINES. Lectures on the Physiology of Plants. By Sydney H. Vines, M.A., F.R.S. 8vo. With numerc 
Iilustrations. $5.00. 
WIEDERSHEIM. Elements of the Comparative Anatomy of Vertebrates. Adapted from the Germ 
of Robert Wiedersheim. By W. Newton Parker. With Additions. Illustrated with 270 woodcuts. S8vo. $3.00. 
ZIEGLER. Text-Book of Pathological Anatomy and Patho-Genesis. By Professor Ernst Ziegler, 
Tiibingen. Translated and Edited for English Students by Donald Macalister, M.A., M.D., B.Sc., F.R.C.P., Fell 
and Medical Leeturer of St. John’s College, Cambridge, Physician to Addenbrooke’s Hospital, and Teacher of Medici 
in the University. With numerous Illustrations. Medium 8vo. 
Pat I. GENERAL PATHOLOGICAL ANATOMY. $3.50 
Part Il. SPECIAL PATHOLOGICAL ANATOMY. Sections L—VIII. $3.50. 
Part [11 Sections IX.—XII. 33.50. 
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